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This View of the "Kashima" Shows the Deep Framing and Inside Plating of the Double Bottom ; Also the Deck Beams That Carry the Protective Deck, 

and One of the Watertight Bulkheads. 




Launch of the "Katori." 

Lengths 455 feet 9 inches. Beam, 78 feet. Draft, 27 feet. Displacement, 16,000 tons. Armor: Belt, 9 inches. Side, 6 inches. Barbettes, 9 inches and 6 inches. Armament: Four 12-inch ; four 10-inch ; 

twelve 6-inch : 21 small guns. Torpedo Tubes, 5 submerged. 

THE NEW JAPANESE SISTER BATTLESHIPS "KASHIMA" AND "KATORI "-[See page 105.] 
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The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 

THE LESSON OF THE "BENNINGTON" DISASTER. 

The awful tragedy on the gunboat "Bennington," 
due to the explosion of one of her boilers, has shocked 
the people of the United States more than any naval 
disaster since the blowing up of the /'Maine" in Ha- 
vana harbor. The loss of so many lives is rendered 
doubly painful by the conviction that the accident was 
entirely preventable. This conviction is based on the 
fact that the construction, inspection, and care of boil-' 
ers are now so thoroughly understood, that, if proper 
precautions are exercised, a boiler explosion is prac- 
tically impossible. In the exhaustive investigation that 
will be made by the Navy Department, evidence may 
be offered that will excuse both the engineering force 
on the ship and the system under which they worked; 
but the fact that the motive power of this war vessel 
was in the sole charge of a young officer, whose age ren- 
dered it impossible that he should have had the neces- 
sary experience to qualify him for such a great re- 
sponsibility, suggests that the system may be partly 
responsible for the disaster. 

It is a notorious fact that new ships are being added 
to our navy faster than adequately trained and expe- 
rienced officers can be found to man them, and we 
understand that the scarcity is being felt more se- 
verely in the Department of Steam Engineering than in 
any other branch of the service. One of the first duties 
of Congress should be to make provisions for a con- 
siderable increase in the yearly supply of qualified en- 
gineers; and at the same time it should settle on a per- 
manent and satisfactory basis the vexed question of 
the engineers' official rank. 

< n> > 

MECHANICAL STOKERS ON LOCOMOTIVES. 

The rapid growth in the size of locomotive boilers has 
added greatly to the labors of the fireman. Just how 
great this increase has been, will be understood when 
it is remembered that in 1893, when the famous express 
engine No. 999 was exhibited at the World's Fair, with 
its 1,900 square feet of heating surface, the boiler 
was considered to be of extreme proportions. Yet to- 
day a heating surface of 3,000 square feet is quite com- 
mon, and there are many express engines that have 
as much as 3,400 and 3,500 square feet. Now, these 
figures mean that in the course of a decade and a 
half the heating surface of locomotives has about 
doubled; for we must remember that No. 999 was a 
great advance on contemporary practice, in which from 
1,500 to 1,700 square feet was considered to be a gen- 
erous allowance of heating surface. With the growth 
of heating capacity there has been a corresponding 
increase in grate surface, and in the labors of the 
fireman to keep these huge modern boilers supplied 
with coal. In a run of 150 miles, except in the very 
lightest trains, the fireman is never seated. When he 
is not handling the injector, or peering ahead to catch 
the first glimpse of a railroad signal, he is steadily 
loading coal into the firebox. The fireman's labors 
have increased enormously; for the great length of the 
firebox, which is necessary to provide the big grate 
surface, calls for increased physical exertion in throw- 
ing the coal forward so as to scatter it evenly over 
the more remote portions of the grate. The matter has 
reached a point where the question of employing two 
firemen has come up for consideration by railroad of- 
ficials; it is being urged by the labor associations; 
while in more than one legislature an attempt is being 
made to regulate the matter by law. The railroad com- 
panies object to the presence of a third man, partly 
on the ground of the expense, and partly because it is 
thought that for reasons which we fail to grasp the ef- 
ficiency of the lookout might be impaired thereby. 

In this connection the question of the use of the 
mechanical stoker becomes of considerable importance. 
One or two types of such stokers have been tested with 
a fair amount of success, and there can be no doubt 
that the time has come when the matter should be 
taken up in the same thorough manner in which the 
recent locomotive tests were carried out by the Penn- 



sylvania Railroad Company at the St. Louis Fair. The 
mechanical stoker is such a great success in stationary 
boiler plants, that it is reasonable to expect that, when 
its form has been modified to meet the special condi- 
tions of locomotive practice, it can be made to yield 
equally satisfactory results. One important advantage 
of its installation would be that the fireman could give 
considerably more attention to signals than is possible 
in his present overworked condition. 



on the curve, or the wheel bearing on the outer and 
longer rail, is running on a larger diameter tread than 
is the inner wheel. It can readily be seen that if the 
taper of the tread has the proper ratio to the curvature 
of the rails, there will be no slip of either wheel on its- 
rail. This is a condition, however, that occurs but 
rarely in practice. 



SEAWANHAKA CUP RETURNS TO AMERICA. 

There has never been a period in the history of in- 
ternational sport in which this country has been con- 
cerned in so many important contests as in the present 
year. We have but to refer to the Transatlantic cup 
race, the contest for the Henley cup, the Gordon Ben- 
nett cup race, the rifle match between teams of the 
Seventh Regiment and the Westminster Volunteers, 
the challenge for the Davis tennis cup, and the chal- 
lenge for the Seawanhaka cup for small yachts. Of 
these six international events, the first and last named 
have been won by the American representatives, and 
as both of these are yachting events, it will be seen 
how greatly this country is indebted to the noblest of 
all sports for its successes in what has been for us, in 
international contests, a decidedly "off" year. 

Of the two yachting events, the winning of the Sea- 
wanhaka cup has really, in the eyes of yachtsmen, more 
significance than the winning of the Transatlantic 
race; for although the competing yachts for the Kais- 
er's cup were of the biggest size, they were a rather 
heterogeneous fleet, varying widely in size and age, 
some of them being racing yachts pure and simple, and 
others comfortable old cruisers that were never in* 
tended for racing of any kind. The contest just con- 
cluded for the Seawanhaka cup was, however, of a very 
different kind, the competing boats representing a high- 
ly-developed racing model, in which the yacht designer 
and the engineer combined their efforts to secure the 
single object of high speed. In this respect the Sea- 
wanhaka contests are, in the class of small boats, what 
the "America" cup contests are among the 90-footers. 

The Seawanhaka challenge cup was won by a Ca- 
nadian boat just nine years ago, and in every interven- 
ing year since it was captured, various American clubs 
have challenged, built a fleet of yachts out of which to 
select a representative, and have gone up to the lakes, 
and sailed a series of more or less hotly contested races, 
only to go down to defeat. The credit for the lengthy 
stay of the cup in Canada is due to a young civil engi- 
neer, Mr. Duggan, who approached the problem of 
building a 21-foot racing craft in exactly the same way 
in which that other engineer, Mr. Herreshoff, has 
worked out the same problem in the "America" cup 
defenders. In each case the process has developed a 
freak, pure and simple, that is to say, a yacht which, 
when its work of attack or defense is done, has practic- 
ally no further usefulness to the yachtsman. Just how 
freakish the Seawanhaka boats have come to be may be 
judged from the fact that in one series of races Dug- 
gan came to the line with what was practically a dou- 
ble-hulled boat; for along the axis of the boat, where 
ordinarily the keel would be, the hull was rounded up 
clear of the waterline. This was done to save wetted 
surface and give the boat a long, fine, canoe-like hull to 
sail upon, the windward half of the boat being lifted 
practically clear of the water in a fresh breeze. The 
double-hul.:3d boat being mutually barred from future 
races, the Canadians next brought out a broad, shoal 
craft, designed to sail upon its bilges and provided 
with two centerboards and two rudders, set normal to 
the curve of the bilge and, therefore, standing ver- 
tically in the water when the little craft was heeled 
by the wind. The "Manchester," representing the Man- 
chester Yacht Club, was built on these general lines, 
and she scored a decisive win by taking the three races 
that were sailed. Take it all in all, there has never 
been a series of races that has been characterized by 
such friendly competition and good, clean sportsman- 
ship as these for the Seawanhaka challenge cup. 



WEAR OF CAR WHEELS ON CURVES. 

An editorial which appeared in our issue of May 27, 
on the subject of the wear of wheels of cars when mov- 
ing over curves, has brought several letters to the 
Editor's desk, asking whether it is not a fact that the 
tread of a car wheel is turned with a tapered or coned 
face, for the purpose of overcoming the slipping of one 
or other ot a pair of wheels in running around a curve. 
In answer to these correspondents we point out that if 
the tread of a pair of wheels be formed with a taper 
corresponding to the sharpness of a given curve, they 
will move abound the curve without any slipping; but 
if the same pair of wheels be run over other curves of 
smaller or larger radius, one or other of the wheels 
must slip. Hence it follows that, in actual practice, 
where the curves vary so greatly, the coning of the 
wheels can have only a very limited effect in the pre- 
vention of slipping. The theory of the coned wheels is 
that, in passing around a curve, the centrifugal force 
causes the train to hug the outside or longer rail, and 
as the diameter of each wheel at the flange is larger 
than at the edge opposite the flange, the outer wheel 



PROTECTION AGAINST FIRE DAMP. 

The problem of safeguarding the lives of the toilers 
in our mines is one that lends itself to a great deal of 
experiment, resulting in processes and instruments of 
more or less value to science and the world at large. 

The recent mine disasters in Pennsylvania, the hor- 
rors of which are still fresh in our memories, have re- 
sulted in some novel and intensely interesting experi- 
ments being made for the purpose of guarding against 
the dread results of accumulations of fire damp, a& 
methane, or marsh gas, is commonly called. 

One of the most interesting of these from a scientific 
standpoint, and the most successful from a practical 
point of view, is one that has been installed in a 
large colliery in Pennsylvania after careful and ex- 
haustive trials that have resulted in a most satisfactory 
manner. This instrument is called a methanometer r 
and its successful working is based on the principle 
of the decomposition of methane in the presence of an 
excess of ordinary air under the influence of a high 
temperature. The high temperature is secured through 
an induction spark or an incandescent platinum wire, 
and the condensation is shown by a change of height 
in a column of mercury. The instrument consists of 
two component parts — the analyzers, which are placed 
throughout the galleries of the colliery, and the re- 
ceiver or indicator, which is placed in the office under 
the eye of the superintendent. 

The analyzer transmits each hour to the receiver the 
exact proportion of fire damp, between one and nine 
per cent, that is mingled with the air in that part of 
the mine where each analyzer is placed. Thus, when 
a dangerous proportion of fire damp is recorded in any 
part of the mine, the superintendent can issue the neces- 
sary orders for the ventilation of that part, and the 
apparatus will enable him to follow the results of the 
ventilation as indicated in the receiver. 

In the analyzer, the burner, mercury column, and 
pendulum are attached to one side of a heavy bronze 
plate, while on the other side is attached the clutching 
mechanism, the whole being inclosed in a tight-fitting 
case. 

The burner or exploder is a little receiver, with a 
fine platinum wire across its longest axis, and com- 
municating with the mercury column or manometer. 
Extending from the side of the exploder are two glass 
tubes, to which are attached India-rubber tubes, one of 
which extends through the tight-fitting case to receive 
the air of the mine, while the other extends to bellows 
actuated by the movement of the sounding apparatus. 

It has been conclusively shown by experiment that 
the manometric indications are always similar under 
similar conditions. The height of the barometer has 
little or no effect on the results obtained; temperature 
has more, but this varies little in the places where the 
apparatus is used. Suppose the analyzer to work in a 
gallery where the temperature varies from 30 deg. to 
40 deg. The average is therefore 35 deg., to which the 
instrument is regulated, and the height of the mercury 
column is determined for a mixture of five volumes 
of marsh gas to ninety-five volumes of air. This height 
divided by five gives the height corresponding to one 
per cent of marsh gas, and by like experiments the dif- 
ferent heights of mercury for volumes of marsh gas 
from one to nine per cent can be determined, and 
marked on the sides of the tube. Platinum wires should 
now be fused into the glass tube at each of the nine 
marks, and the manometer will be ready to act with 
its exploding chamber. 

The nine platinum wires from the manometer are 
connected with an equal number of platinum plates 
insulated in ebonite and arranged in the form of an 
arc. Just below the center of the arc is attached a 
ratchet wheel furnished with pawls, and carrying a 
contact rod which passes from plate to plate as the 
wheel turns. The mercury of the manometer is in 
permanent contact with one of the poles of the battery, 
while the ratchet wheel and arc, through an electro- 
magnet actuating the pawls, is connected intermittently 
with the other pole of the battery. When the mercury 
in the manometer rises as high as the first platinum 
wire, the current is closed, and passes through the 
platinum connecting wire to the first plate of the arc, 
thence through the contact rod into the ratchet wheel 
and its pawls. 

The electro-magnet actuating the ratchet wheel is 
now magnetized, and turns the wheel until the contact 
rod rests on the second plate of the arc, thus open- 
ing the circuit. When the mercury in the manometer 
reaches the second platinum wire, the above operation 
is repeated, and so on, until the contact rod reaches the 
last plate, where a contact arrangement holds the lever 
actuated by the electro-magnet until the ratchet wheel 
and contact rod resume their normal position through 
the influence of a weight. 
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The receiver, or indicator, which is placed in the of- 
fice, is somewhat similar in appearance and action, but 
more simple in construction, inasmuch as the nine 
plates above described are replaced by a numbered dial 
indicating from one to nine the percentage of fire damp 
as analyzed by the instrument in the mine. Just below 
each number on the dial is a hole in which plugs 
may be inserted that will make an. electrical contact 
with the pointer. By placing a plug in the hole cor- 
responding to a proportion of fire damp beyond which 
the mine is not thought safe, continuous ringing of a 
bell will result. The movement of the pointer is re- 
sultant from a contact effected when the contact rod of 
the instrument in the mine passes from one plate to an- 
other. 

The mechanisms of the separate instruments of the 
methanometer are actuated by clockwork, operating the 
bellows supplying the analyzer with mine air, throwing 
the platinum wire of the analyzer into incandescence, 
and performing the other mechanical operations neces- 
sary to the operation of the different instruments. 

At the time set for an analysis, a circuit is closed 
that drops a lever across the two tubes leading into 
the burner, crushing them flat, and thus shutting off 
the supply of air; a second later a circuit is closed, 
which brings the platinum wire into incandescence, 
lasting for fifteen seconds. 

After a lapse of one minute, the platinum wire is 
again thrown into incandescence for another fifteen 
seconds. Five minutes later, during which five minutes 
the transmitter is recording the result of the analysis 
in the receiver, the lever closing the India-rubber tubes 
is lifted, thus permitting a fresh supply of air to 
reach the burner. The mercury therefore resumes its 
normal position, as also does the contact rod and 
pointer. 

The reason for raising the platinum wire twice to in- 
candescence for fifteen seconds, with an interval of one 
minute, is as follows: The wire being suddenly raised 
to a very high temperature dilates instantaneously the 
gas in the burner; one part of this gas escapes combus- 
tion, being drawn once more into the manometer dur- 
ing the minute allowed for cooling. During the second 
incandescence this gas returns to the burner, where its 
consumption is procured almost entirely. 

Owing to the fact that the mechanism is actuated 
by clockwork, it is possible to connect at least six an- 
alyzers with one receiver, by arranging the analyzers 
to operate at intervals of ten minutes each. By refer- 
ence to the time, it can easily be ascertained from 
which analyzer the report is coming. 



YELLOW FEVER PREVENTED BY MOSQUITO 
EXTERMINATION. 

Within the past few weeks there has been a gradual 
increase in the number of new cases and deaths by 
yellow fever in New Orleans, La., which is of so alarm- 
ing a character as to cause representatives in adjoin- 
ing States and in Havana, Cuba, to set up a quaran- 
tine against the city. 

It is reported about twenty-five plague-infested cen- 
ters have been located, the first and largest being 
near the French market, covering an area of forty city 
blocks. Frightened Italians, who would not consult 
physicians, scattered among friends in the outer por- 
tions of the city, and were there taken down with 
disease. It was noticed at these outside centers that 
the spread of the disease was curtailed because the 
patients were subjected to scientific treatment and 
kept perfectly screened, while the premises were 
cleared of mosquitoes. The city authorities favor the 
thorough cleaning of the streets of dirt and filth as 
the best means of checking the spread of the fever, 
but President Kohnke, of the city Board of Health 
(author of the well-known paper on "Mosquito Fever 
Propagation" in the Scientific American Supple- 
ment, Nos. 1518 and 1519, read before the American 
Society of Mosquito Extermination last winter) states: 
"Cleaning up streets and removing dirt from gutters 
is energy thrown away. You ought to put every man 
you can get hold of to screening cisterns and drain- 
ing standing water from premises and ridding the city 
of mosquitoes." 

This is a very quick and practical method of con- 
trol which, if properly carried out, should aid mater- 
ially in quelling the epidemic. 

In New Orleans the situation as to water supply 
is different from most cities. In place of an under- 
ground pipe system, a double set of cisterns are 
erected alongside of or back of each residence for the 
collection of rain water. It is estimated there are 
75,000 of these cisterns in New Orleans, which form 
so many pools of water suitable for mosquito breed- 
ing. It is to prevent the escape of the mosquitoes by 
covering the cisterns with screens that Dr. Kohnke 
so urgently recommends as one means of checking the 
spread of the fever. 

The success in eradicating yellow fever from Ha- 
vana, Cuba, is due to scientific methods, especially in 
preventing the propagation of mosquitoes, and in pro- 
tecting suspected cases against contact with mosqui- 
toes by suitable screens. 

Large engineering plans for draining vast swampy 



areas are now being carried out in many States, not- 
ably New Jersey, for the very purpose of eliminating 
the sources of mosquito propagation, producing more 
healthful and comfortable conditions in the surround- 
ing country. 

Mosquito prevention is a subject of pressing import- 
ance in every locality, and should be treated liberally 
by all public-spirited citizens and authorities. 

. ♦■»>■»» 

HOW THE ANCIENT BABYLONIANS DRAINED THEIR 
CITY. 

BY EDGAR JAMES BANKS. FIELD DIRECTOR OF THE BABYLONIAN 
EXPEDITION OF THE UNIVERSITY OF CHICAGO. 

It is generally supposed that it is only modern man 
who has perfected a system of drainage and sewerage 
to carry from his house and city the overflowing rain 
water and the filth and garbage which accumulate. 
In the excavation of Bismya, the ancient Sumerian or 
pre-Babylonian city which flourished 4,500 years ago, a 
remarkable system of drainage, perfectly adapted to 
the alluvial plain of the Mesopotamian desert, has been 
discovered. 

Babylonia is perfectly level; from Bagdad to the 
Persian Gulf there is not the slightest elevation, save 
for the artificial mounds or an occasional changing 
sand drift. In most places there is a crust of hard 
clay upon the surface, baked by the hot sun of sum- 
mer time, so hard that it resembles stone. Parts of 
the desert are perfect for bicycle riding. Beneath the 
crust, which at Bismya is seldom more than four feet in 
thickness, and in places entirely lacking, is loose, cav- 
ing sand reaching to an unknown depth. 

Drainage in such a country, without sloping hills or 
streams of running water, might tax the ingenuity of 
the modern builder. In constructing a house, the an- 
cient Sumerian of more than 6,000 years ago first dug 
a hole into the sand to a considerable depth; at Bismya 
several instances were found where the shaft had reach- 
ed the depth of fourteen meters beneath the foundation 
of the house. From the bottom he built up a vertical 
drain of large, cylindrical, terra-cotta sections, each 
of which is provided with grooved flanges to receive 
the one above. The sections of one drain were forty- 
eight centimeters in diameter and sixty in height; 
others were larger and much shorter; the thickness of 
the wall was 2.7 centimeters. The tiles were punc- 
tured at intervals with small holes about two centi- 
meters in diameter. The section at the top of the drain 
was semi-spherical, fitting over it like a cap, and pro- 
vided with an opening to receive the water from above. 
Sand and potsherds were then filled in about the drain, 
and it was ready for use. The water, pouring into it, 
was rapidly absorbed by the sand at the bottom, and if 
there it became clogged, the water escaped through the 
holes in the sides of the tiles. 

The temple at Bismya was provided with several 
such drains. One palace was discovered with four; a 
large bath, resembling a modern Turkish bath, and 
provided with a bitumen floor, sloping to one corner, 
emptied its waste water into one. The toilets in the 
private houses of 6,000 years ago were almost iden- 
tical with those of the modern Arab house — a small ob- 
long hole in the floor without any seat. Several found 
at Bismya were provided with vertical drains beneath. 

In clearing out the drains, a few of them, whose open- 
ings had been exposed, were filled with the drifting 
sand; others were half full of the filth of long-past 
ages; in one at the temple, we removed dozens of shal- 
low, terra-cotta drinking cups, not unlike a large sau- 
cer in shape and size. Evidently, it received the 
waste water of a drinking fountain, and the cups had 
accidentally dropped within. 

In the Bismya temple platform, constructed about 
2750 B. C, we uncovered a horizontal drain of tiles, 
each of which was about a meter long and fifteen centi- 
meters in diameter, and not unlike in shape those at 
present employed. It conducted the rain water from 
the platform to one of the vertical drains. One tile 
was so well constructed that for a long time it served 
as a chimney for our house, until my Turkish overseer 
suggested that its dark, smoked end project from the 
battlements of the house, to convince the Arabs that 
we were well fortified; thus it served as a gun until 
the close of the excavations. 

In other parts of the temple more elementary drains 
were employed to carry off the surface water from the 
slightly inclined platform. It consisted simply of a 
groove constructed of bricks, or arranged by omitting 
the bricks in the floor; frequently the groove was con- 
tinued down over the vertical edge of the platform. 

The Babylonians of a later period, who buried, in- 
stead of cremating their dead, carefully provided their 
cemeteries with drains. The graves were small house- 
jhaped structures entirely or partly above ground, and 
whenever they were found upon the sloping side of a 
mound, they were protected above by a breakwater, 
while along the sides were square, open brick drains. 
The result was that some of the graves, although 
thousands of years old, and constructed of unbaked 
clay, are still in a perfect state of preservation. 

To the student of architecture it may be surprising 
to learn that the arch, until recently supposed to have 
been unknown to the ancients, was frequently em- 



ployed by the pre-Babylonians of more than 6,000 years 
ago. Such an arch in a poor state of preservation was, 
a few years ago, discovered in the lowest stratum, be- 
neath the Babylonian city of Nippur. More recently 
an arched drain was found beneath the old city of 
Fara, which the Germans have excavated in central 
Babylonia. The city, although one of the earliest known, 
was built upon an earlier ruin, and provided with an 
arched drain constructed of small, plano-convex bricks. 
It measures about one meter in height, and has an 
equal width. 

While delving among the ruins of the oldest cities 
of the world, we are thus finding that at the time 
when we supposed that man was primitive and savage, 
he provided his home and city with "improvements" 
which we are inclined to call modern, but which we are 
only reinventing. 



SCIENCE NOTES. 

Perhaps it is not wise to prophesy a time when enzy- 
mic diseases shall lose all their terror by reason of the 
discovery of effective antidotes to the poisons to which 
their ravages are generally due. It is reasonable, how- 
ever, to look forward to the time when the terror of 
these diseases, namely, diphtheria, typhoid fever, typhus 
and kindred scourges shall be reduced to a minimum. 

Ike decade from 1880 to 1890 may be called the 
golden age of setiology, for in these years were dis- 
covered the hitherto unknown parasitic microbes of 
typhoid fever, tuberculosis, malaria, Asiatic cholera, 
diphtheria, and tetanus. The last decade of a century 
which has well been called "the wonderful," witnessed 
the discovery of antitoxins by Behring and the be- 
ginnings of serum therapy. With the single exception 
of the changes effected by the acceptance of the theory 
of organic evolution, there has been no modification of 
human opinion within the nineteenth century more 
wonderful, or more profoundly affecting the general 
conduct of human life, than that in our attitude to- 
ward the nature, the causation, and the prevention of 
disease — that is to say, toward public health science. 

The determination of the presence of small quanti- 
ties of foreign fat in lard is exceedingly difficult, and 
taxes the skill of the chemist to the utmost. Most 
fats which are suitable or available for mixing are so 
similar to lard in their physical and chemical proper- 
ties that the determinations which suffice to detect 
their presence when they occur in large amounts or to 
identify them in their pure state are of little or no 
value in detecting the small amounts usually employed 
in adulterated lard. As a result, the chemist must de- 
pend to a large extent on certain qualitative or approx- 
imative^ quantitative tests. Many of these tests are 
not based on any inherent property of the fat, but de- 
pend on some impurity, due perhaps to the method of 
manufacture, or, with animal fats, to the kind of food 
upon which tfre animal has been fed. 

The absorptive systems of plants seem to be admir- 
ably adapted for their needs from a diosmotic point of 
view. Diffusion may, therefore, be sufficiently rapid to 
supply all demands of the absorbing cells or organs. 
Nevertheless, the assumption that ordinarily diffusion 
through the cell and plasmatic membrane is sufficient- 
ly rapid properly to provide for the translocation of 
metabolic products from cell to cell is certainly open 
to further inquiry. Present knowledge of the trans- 
locatory processes is insufficient. Plasmatic connec- 
tions between cells are now known to be of common 
occurrence, and this fact has given further interest to 
the above inquiry. Brown and Escombe are of the opin- 
ion that the plasmatic connections are eminently adapt- 
ed for all of those phenomena which they have found 
to belong, as subsequently mentioned, to multiperforate 
septa. They claim, further, that with slight differences 
of osmotic pressure the necessary concentration of gra- 
dient for increased translocation would be very simply 
effected. 

The yield of oil and pomace that may be obtained 
from a given quantity or weight of castor beans varies 
according to the quality and condition of the beans and 
the climatic conditions under which they were pro- 
duced. Beans of good quality contain about 45 per cent 
of oil, but 32 per cent is, on a general average, about 
the proportion of oil extracted by the process of manu- 
facture used in the United States. The rather high 
proportion of about 13 per cent remains unexpressed in 
the pomace. The weight of imported castor beans as 
fixed by the United States tariff regulations is 50 
pounds to the bushel, and consequently in the eastern 
mills it is customary to estimate the yield of oil and 
pomace, respectively, at 16 pounds (2 gallons) and 34 
pounds to the bushel. In the West the weight per 
bushel of domestic castor beans is fixed at 46 pounds, 
and on this basis the yield of oil per bushel of beans 
would be 14.72 pounds (1.84 gallons) and of pomace 
31.28 pounds. 



Commander Peary sailed at two o'clock, July 26, from 
North Sydney, Nova Scotia, in his Arctic steamer 
"Roosevelt" on his quest for the Pole. 
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THE IMPROVEMENT OF THE OHIO 

CANALS. 

BY W. FRANK MC CLURE. 

One of the most important improve- 
ments ever undertaken by the State of 
Ohio is the creation of a new deep- 
water link between Lake Erie and the 
Ohio River — a work which will soon be 
actually under way. Eventually there 
will be important inland navigation, un- 
doubtedly, from the great lakes to New 
Orleans by way of Cleveland and 
Marietta. This year's appropriations 
for this work by the State will go to- 
ward providing a seven-foot channel 
from Cleveland to Dresden, at which 
point the Muskingum will be tapped. 
The river and harbor bill, now before 
Congress, includes an appropriation of 
$8,000 for the dredging of the Muskin- 
gum and $110,000 for the building of a 
dam between Dresden and Zanesville, 
in order to give a continuous waterway 
from Cleveland to the Ohio River at 
Marietta. The people along the south- 
ern end of the Ohio canal are also 
agitating the improvement of the south- 
ern portion of the canal, and will bring 
the matter before the next legislature. 

The Ohio canals, which in recent 
years have so deteriorated, were once 
an important factor in the industrial 
development of the State. The be- 
ginning of the original construction of 
this canal system dates back some 
eighty years, and at its inception it 
was considered an engineering and 
commercial triumph. For a little more than twenty 
years these canals continued to grow in usefulness. 
In 1861, they were leased to private parties for a term 
of ten years, and at the expiration of this time they 
were leased again for an equal period. When again 
turned over to the State they were badly in need of 
extensive repairs, and ever since they have been on the 
decline. It is now generally conceded by the people 
of Ohio that the canal system should be maintained 
and made more effective, and that it should remain 
the property of the people. 

The State canal system 
comprises the Ohio and 
Erie and the Miami and 
Erie canals. What is 
known as the Ohio and 
Erie canal extends from 
the lake port of Cleveland 
to the Ohio River at 
Portsmouth, a distance of 
309 miles, and in addition 
there are several navig- 
able feeders. There are 
two summits, one being in 
Summit County, 35 miles 
from the lake level in the 
Cuyahoga River, and the 
other — Licking summit — 
being in Licking County, 
116 miles from the Ohio 
River at Portsmouth. 
There are 42 locks be- 
tween the lake and the 
first summit. Between 




WEIGHING A CANAL-BOAT IN THE CLEVELAND LOCK. 

this and the Licking summit — a distance of 133 miles 
— there are 48 locks. Between Licking summit and 
Portsmouth there are 53 locks. The summit in Sum- 
mit County is nine miles long, 395 feet above Lake 
Erie, 78 feet above Licking summit, 491 feet above 
the Ohio River at Portsmouth, and 968 feet above the 
Atlantic Ocean. Over the new canal route to Marietta 
the distance from Dresden, where the new route will 
leave the old canal, to Marietta, is about 90 miles. 
Licking summit is about 30 miles southwest of Dres- 



den. , Tfre accompanying photograph 
illustrates the weigh lock of the Ohio 
and Erie canal. It is situated near 
Cleveland, at what is without doubt the 
busiest place on the entire system. The 
boat shown in the illustration — the "At- 
lantic" — was built in 1863 and is still 
in service. There are numerous boats 
of similar size on the canal, weighing 
from 35 to 50 tons, and each one carry- 
ing from 75 to 80 tons of cargo. The 
length of one of these boats is 120 feet. 
This is the longest boat that can be 
weighed in the weigh lock. The latter 
is a small, separate canal, walled off 
from the canal proper by a partition of 
masonry. At each end of the lock there 
is a water gate, which lies flat on the 
bottom of the canal when open, and 
which is raised by means of chains and 
a gearing and crank on the stone wall 
at one side of the lock. When the 
boat to be weighed has been floated into 
the weigh lock and the gates have been 
closed, the water is released by the 
opening of a valve, and soon the boat is 
resting on the iron beams, which form 
the weighing platform of the scales. 
The weight of each boat is already 
known, and this is deducted from the 
weight of both boat and cargo, and the 
tolls are charged on the weight of the 
cargo. The weighing operation com- 
pleted, the first valve is closed and an- 
other is opened, and soon the water has 
risen to the level of the canal, and the 
boat is ready to be towed out of the 
lock and on its way again. Along the northern por- 
tion of the Ohio canal, within less than 50 miles of 
Cleveland, are located manufactories employing a capi- 
tal of $30,000,000, all of which depend upon the canal 
to furnish water for their boilers. Coal is brought to 
these factories in canal-boats direct from the mines. 




Splitting up an Electrically-Made Cake of Ice. 



ICE-MAKING BY ELECTRICITY 

BY ORRIN E. DUNLAF. 

What is believed to be the only electrically-operated 
ice-making plant in the 
United States has been in- 
stalled by the Cataract 
Ice Company, of Niagara 
Falls, in a new brick 
building, 125 feet long, 44 
feet wide, and which has 
a height of 28 feet. The 
greater part of the artifi- 
cial or manufactured ice 
of to-day is made by one 
of two systems. These 
systems are known as the 
"can" system and the 
"plate" system. The Cata- 
ract Ice Company former- 
ly used the "can" system, 
but desiring to increase 
its output, as well as the 
quality of its product, it 
adopted the "plate" sys- 
tem, and the plant it has 
installed is one of the most 
interesting in the world. 




Interior of the Plant, Showing Tank to the Right with Cake of Ice Being 
Lifted by the Electric Crane. 

ICE-MAKING BY ELECTRICITY. 



Carrying a Cake of Ice to the Tip Table with the Electric Crane. 
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In Niagara Falls the popular power for the opera- 
tion of factories of all kinds is electrical power, and 
the. Cataract Ice Company has installed a 100-horse- 
power, 2,200-volt, Westinghouse induction motor to op- 
erate an ammonia compressor; a 5-horse-power motor 
of the same type, 220 volts, that operates an air com- 
pressor; a 3-horse-power motor of same type and volt- 
age that operates the brine pump; and a 5-horse-power 
motor to operate an electric crane. The electric cur- 
rent is received from the Niagara Falls Hydraulic 
Power and Manufacturing Company at 2,200 volts, and 
for the operation of the small motors this voltage is 
stepped down to 220 volts. 

In this Niagara Falls plant the tank occupies a space 
of 98 feet long, 15^ feet wide, and is 9 feet 9 inches 
high. This tank is divided into eight compartments, 
each compartment containing four plates. One of these 
eight compartments is emptied daily, taking out eight 
cakes of ice, the approximate weight of each cake 
being about four tons; so that the plant has a daily 
capacity of about thirty-two tons. The weight of the 
daily output varies, of course, according to the thick- 
ness of the ice. Each cake of ice made is about 15 
feet 3 inches by 9 feet 6 inches wide, clear and trans- 
parent. Into each cake of ice, about six feet apart, 
two iron rods five feet long and about one inch in 
diameter are frozen, and in drawing the ice these 
rods are engaged by hooks at the ends of chains on 
the electric crane. After being raised from the com- 
partment where it was made, each cake of ice is con- 
veyed by the crane to the rear of the building, where 
it is placed on a tip table and dropped to a horizontal 
position. At the present time saws operated by hand 
are used to cut the ice into small cakes, but an elec- 



reserve line, which is used in thawing off. After the 
hot gas has passed through the coils within the plates 
in thawing off the cakes from the plates, it becomes 
liquefied. It is then conveyed by use of this reserve 
header to another compartment, where it is expanded 
into the coils. It will be observed 
that in .thawing off the plates are 
used as a condenser. This elimin- 
ates the possibility of the liquid gas 
going back to the compressor, which 
was the difficulty met with in oper- 
ating the old style of direct expan- 
se 1 plate plants. 

i*he ice made in this plant has 
good lasting and refrigerating qual- 
ities. As it takes eight days for a 
cake of ice to develop, it is evident 
that could the period of freezing be 
reduced, the plant investment would 
be materially lessened. Experts are 
now trying to accomplish this. 

HOLLOW CONCRETE BUILDING 

BLOCKS: THEIR MANUFACTURE 

AND USE. 

BT L. B. POWELL. 

The comparatively recent advent 
of hollow concrete blocks into build- 
ing construction is probably one of 
the most important innovations in 
the building industry, and one that 
is yet in its infancy. The use of 
concrete as building material is not recent, however, 
as there are still in existence dikes, dams, roadways, 



machine that has made possible the gigantic 
strides taken by this new industry. Experi- 
ments along this line have been in progress 
for many years, but it is only in the past 
few years that the results have been tangible. 





POWER MIXER FOR MIXING CONCRETE. 



trically-operated saw is to be installed. Out of each of 
the huge cakes 32 small cakes are made, and these are 
chuted to a storage room, where the ice is kept for 
delivery to the company's many wagons. The plant 
has a storage capacity of 3,000 tons. 

It is evident that in a plant of this kind, the dangers 
that arise from using ice from streams that are pol- 
luted by sewage are avoided. It may be claimed that 
natural ice is just as good as ice artificially made, 
if the water supply is pure in the stream or pond 
from which the natural ice is taken. In the plant of 
the Cataract Ice Company, the water is taken from 
the city mains. It passes through a condenser and is 
pumped to the top of the building, where it is dis- 
charged into a tank of large capacity equipped with 
live steam coils. Here the temperature of the water 
is raised to 160 degrees, and by gravitation the water 
passes down through a flat cooler, which reduces it to 
a temperature of about 90 degrees before passing 
through the filters, which have a capacity of about 
15,000 gallons per day. From the filters it passes to 
the fore-cooler, or water storage tank. From this 
tank it passes, as it is used, by gravitation to the 
freezing compartments. 

In the operation of the plant, the anhydrous am- 
monia is compressed, and thereby heated and con- 
verted to a gas. It is then passed to a condenser, 
where it is brought into contact with cold water, thus 
reducing it in temperature to the temperature of the 
water, and converting it back to a liquid. It is then 
expanded into the freezing coils, which are incased in 
the freezing plates. These plates being submerged in 
the water, the ice forms on their outside, and after a 
period of eight days a cake of ice has developed or 
grown. The system used is known as the direct ex- 
pansion system, but by it the trouble with old direct 
expansion plants is obviated by the introduction of a 



etc., built by the Romans of material corresponding 
almost exactly with our present-day concrete; it is 
the introduction of the hollow concrete building block 



The final position of machine showing block automatically delivered, away from the molds, in 
a position to be carried away for *' curing." 

AUTOMATIC BLOCK MACHINE FOR MAKING HOLLOW CONCRETE 
BUILDING BLOCKS. 



The natural cement which was formerly used 
in concrete construction has been almost entirely 
replaced by its superior, artificial cement, and it is 
only with the latter cement that any advantageous re- 
sults have been accomplished. It is interesting to note 
that where formerly a European Portland cement was 
specified as the standard of excellence, in recent years 
American Portland cement has been so improved by 
exhaustive and expensive experiments that the do- 
mestic production is now conceded to be superior in 
every way to the foreign article. That an industry so 
new to this country, and one requiring so high a de- 
gree of technical knowledge, has leaped to first place, 
is doubtless due to the superiority of both raw ma- 
terial and method of production. Probably the best 
proof of the superiority of our product will be shown 
by a comparison of our production in 1890 of 300,000 
barrels with that in 1903 of 21,000,000 barrels. 

Concrete, as is well known, is a perfect mixture of 
an aggregate, such as crushed stone, with sand and 
cement, the aggregate forming the body of the mass, 
while the sand fills up the voids between the aggre- 
gates, and the cement fills up the voids between the 
grains of sand. As the purpose of the concrete is to 
take the place of stone, it is therefore necessary that 
the mixture be so perfectly proportioned that each 
aggregate and each grain of sand has a coating of 
cement paste, so that when the block has dried thor- 
oughly, the mass will be held in perfect rigidity by 
the hardening of the cement bond. The aggregates 
used may be of either gravel, crushed granite, quartz, 
or trap rock, and should be clean and free from dust, 
clay, or iron rust, which will resist the adhesion of 
the cement bond. The sand should be as pure silica 
as possible, should be washed clean to be free from 
lime, vegetable matter, etc., and should be as sharp as 
possible. The proportions used in the mix will de- 




LAYING HOLLOW CONCRETE BUILDING BLOCKS. 
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pend on the sizes of the sand and the aggregates, and 
can only be determined by testing. This is one of 
the most important items to be considered, and none 
of the proportional rules laid down by the manufactur- 
ers of hollow concrete building-block machines should 
be followed, but the proper proportions should be de- 
termined by careful and repeated tests, measuring 
each ingredient carefully until a perfect mix has been 
secured. Power mixers should be used wherever pos- 
sible, as by their use a more thoroughly uniform mix 
can be secured; and where there are any number of 
blocks to be made, the power mixer will be found to 
be not only the best but the cheapest, as the time and 
expense of mixing are considerably reduced thereby, 
while the quality of the mix is far superior to that of 
hand mixed. However, where hand mixing is found 
advisable, the aggregates should be spread evenly over 
the mixing board at a uniform depth, the sand spread 
over this, and the dry cement over the sand. Then 
this should be turned over at least three times, which 
should result, if properly turned, in the mass being 
free from streaks. Then the mass should be sprinkled 
and turned three times more, sprinkling at each turn, 
and then smoothing over to test for streaks. If streaks 
should appear, turn until they disappear. Lime is 
sometimes used to give a white finish and produce a 
hard waterproof block, but when it is considered that 
the life of lime is only from six to sixteen years, 
while good concrete should last forever, it will readily 
be realized that a block containing lime will in a com- 
paratively short time crumble and deteriorate. In a 
like manner the use of vitriol, sodium, soda, argol, 
salt, and other chemicals should be discouraged, as 
while they tend to harden a block in a shorter time, 
their life is short compared with the life of a good 
concrete building block. A good waterproof block 
may be made by mixing five per cent of dry powdered 
alum with the dry cement and ten per cent of a sat- 
urated solution of common washing soap with the 
water used in making the concrete. This will not af- 
reet the life of the block in any way, and will result 
in a perfectly waterproof block being turned out. 

With so many different styles of machines at such 
contrasted prices on the market, it will doubtless be 
a matter of uncertainty which make to use, and on 
this point the writer, for obvious reasons, cannot ad- 
vise. The principle of the process is identical with 
that of molding, the block being nothing more than 
a quantity of concrete tamped in a mold and dried. 
A carpenter could in a few hours make a block mold 
from wood that would form the first blocks in a satis- 
factory manner, but the mold would soon be sprung 
out of shape upon subsequent tamping of the blocks. 
The principal reason for buying a machine at all is 
to secure some means of making your blocks in as 
economical a manner as possible, at the same time 
securing one that will produce perfectly satisfactory 
blocks. It would therefore be best to secure a tried 
machine, that has been in use long enough to demon- 
strate its value both as regards quality of product and 
also rapidity of production, as upon these depend the 
ultimate success of your venture. The only reason 
one would have need to buy a block machine would 
be to secure the advantages of labor saving, high qual- 
ity of product, and rapidity of production, and for 
that reason the best machine on the market is the 
cheapest at any price. Many machines are so 
constructed that the block is formed face down- 
ward, so that the face of the block can be made of 
somewhat finer material, that can be waterproofed and 
colored to suit the requirements of the users. On such 
machines it will be found possible to make the face 
hard and waterproof without waterproofing the entire 
block, which is indeed not necessary if the block is 
made with a waterproof face; also, it will be found 
possible by using a specially-prepared and colored 
mix for the face of the block, to produce blocks of 
any desired color. After a layer of facing is placed 
in the machine, concrete is filled in and tamped by 
layers, the tamping being done either by hand or by 
power tamps. This is an important item, and one that 
must be considered carefully, as poor tamping will 
spoil blocks perfect in mix and mold. Pressure will 
not form good blocks, as under pressure the concrete 
will be made compact at the top and bottom in x ~&u$ 
layers, which will act as a seal to prevent the air from 
escaping. Continued pressure will compress the air, 
and when the pressure is removed, the air expands, 
forcing its way through the particles of sand and 
making a weak, porous stone, easily subject to disin- 
tegration. 

Light and frequent tamping, however, works the 
air out and packs the grains of sand tightly in the 
voids of the aggregates. When the mold is well filled 
and tamped, the block should be released from the ma- 
chine and set aside to be cured. At this point it will 
be wise to remember that a newly-made block has no 
more strength than so much damp sand, and it should 
not be disturbed by handling after being molded, as a 
crack once started will never unite, and will utterly 
destroy the value of the block as a building factor. 

As soon as the block has set enough to prevent th<* 
surface and corners being washed off, the sprinkling 



Scientific American 

should begin, and the block kept well sprinkled for the 
first day. After that time it should be covered with 
hay, straw, burlap, or any material capable of retain- 
ing moisture, and this covering kept moist for six days. 
If this is not possible, the blocks should be sprayed 
by a flowing stream continuously for that time. It 
should always be remembered that the interior of the 
block is wet through and through by the nature of 
the mixture, and to insure uniform crystallization, the 
exterior should be as thoroughly moist as the interior. 
After having been cured for seven days in the shade, 
the block should be placed in the sun and dried for 
ten days, after which time the block will be ready for 
use on the wall. A well-made block will easily have 
a tensile strength of 240 pounds to the square inch 
and a crushing strength of 1,000 pounds to the cubic 
inch, thus proving itself far superior to brick, while 
it is now well known that concrete building blocks 
will outlive any kind of natural stone. On an improv- 
ed automatic machine four men can make in one day 
blocks that will equal 6,000 bricks, wall measure. 
These blocks can be laid in one-third of the time re- 
quired to lay the same wall measure of brick, and by 
inexperienced labor, with one-quarter of the mortar 
required for the brick. The hollow concrete building 
block has the decided advantage of insuring a good 
circulation of air inside the wall to prevent dampness, 
and presents possibilities, by its method of manufac- 
ture, that are peculiar to no other building factor. 
Cut stone of any nature can be imitated so successfully 
as to defy detection, and an imitation brownstone 
house can be made from concrete blocks cheaper than 
an ordinary brick house. The three main things to 
consider in this manufacture are mixing, tamping, 
and curing, careful attention to these three points 
going far to insure the best quality of product. 
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Fires from Moving-Picture Exhibitions, 

BY BAXTER MORTON. 

The increased use of moving-picture apparatus for 
exhibition purposes in recent years has been accom- 
panied by a large number of more or less serious fires 
traceable to the moving-picture apparatus or to the 
wires used for supplying electric current for the ap- 
paratus. The disastrous character of some of these 
fires has attracted attention in many quarters to the 
importance of placing proper restrictions upon the use 
of moving-picture machines and of so constructing 
moving-picture apparatus that neither accident nor 
careless handling can lead to a conflagration. In a 
number of cities ordinances have been passed requiring 
all users of moving-picture machines to have their 
apparatus officially inspected and approved before a 
permit for its use can be obtained. Such inspections 
have been required for a considerable period in New 
York and Boston, and recently an act has been passed 
by the Legislature of Massachusetts placing all moving 
picture exhibitions in that State under the control of 
the State police. The need of such an act was clearly . 
shown by the occurrence within six weeks of fires due 
to moving-picture exhibitions in Haverhill, Salem, and 
Lynn, which resulted in damage amounting to $60,000 
and caused many persons to be seriously injured. 

In a few instances, the fires resulting from moving- 
picture exhibitions have been due to defective or im- 
proper electric wiring, especially to the use of wires too 
small to carry safely the current ranging from twenty- 
five to thirty-five amperes, required for the successful 
operation of a moving-picture machine equipped with 
electric lighting devices. But most of the disastrous 
fires that have had their origin in moving-picture ex- 
hibitions have been due to accident or to the careless- 
ness of the operator, and it is the principal duty of 
the officers charged with the inspection of moving-pic- 
ture apparatus to see that the apparatus used in every 
exhibition is of such character that neither of these 
causes can give rise to a conflagration. 

The danger attending the use of moving-picture ap- 
paratus is due to the highly inflammable character of 
the celluloid film bearing the pictures and to the intense 
heat produced where the light is condensed upon the 
film. This heat is sufficient to ignite the film at the 
projection aperture if the light is allowed to rest con- 
tinuously upon one portion of the film for a few sec- 
onds, but when the machine is in operation the film 
of course travels so rapidly across the projection aper- 
ture that the heat is without effect upon the film. The 
projection aperture, therefore, is the point at which the 
film is most apt to take fire, and in almost every in- 
stance the ignition takes place because a portion of 
the film is held stationary at the projection aperture 
for a time. This may be brought about in various 
ways. The film may break below the projection aper- 
ture; the feed mechanism may become jammed and in- 
operative; it may lose its hold on the film; the crank 
may become loose on the shaft of the feed mechanism 
so that its turning will not feed the film forward; a 
small fragment may be torn off the film and lodge in 
the projection aperture where it will be exposed to the 
full heating effect of the light; or the operator may stop 
turning the crank of the film feed mechanism for any 
one of a variety of reasons. He may become faint or 



August 5, 1905. 

giddy from the heat or from escaping gas; his atten^ 
tion may be suddenly distracted and he may forget to 
keep the film feed mechanism in motion; or he may 
stop the feed of the film intentionally and neglect to 
cut off the light. Fires have resulted more than once 
from each of the foregoing causes, and it is practically 
impossible to construct moving-picture apparatus in 
such a way as to prevent the film from occasionally 
taking fire at the projection aperture. It is possible, 
however, to prevent serious consequences from the igni- 
tion of the film at this point, and this may be done by 
simply preventing the fire from following the film 
from the projection aperture to the reels upon which the 
film is wound. Ordinarily, these reels have from eight 
hundred to twelve hundred feet of film wound on them, 
consequently, if a flame reaches either of these reels the 
fire that results is so large, so hot and so difficult to ex- 
tinguish that great damage to the building is almost 
certain to result, to say nothing of the panic that is 
always caused when a flame of any size breaks out 
in a place of public entertainment. If, however, the 
film burns only at the projection aperture, the flame 
will be small and do no damage. To limit any fire 
that may occur from a moving-picture exhibition to a 
few inches of the film, it is only necessary to inclose 
both the film supply reel and the take-up reel in fire- 
proof chambers and to provide valves leading into 
said chambers through which the film can pass freely 
while the film feed mechanism is in operation, but 
which will close instantly when the film feed mech- 
anism ceases to operate or the tension upon the film 
is relaxed. If the film supply reel and take-up reel are 
inclosed in such fireproof chambers or magazines, the 
ignition of the film at the projecting aperture is a mat- 
ter of very little consequence, as the burning of the 
film at that point immediately causes a reduction of the 
tension on the film and permits the valves through 
which the film passes into the magazines to close and 
so prevent absolutely the passage of the flame into the 
magazines. Properly constructed magazines for the 
film supply reel and take-up reel can be applied at very 
small cost to any moving-picture machine, and if the 
machine is equipped with such magazines it may even 
be overturned without causing any serious damage. 

Other methods of preventing flames at the pro- 
jection aperture from reaching the reels of film have 
been proposed, such as a non-inflammable plate of con- 
siderable size arranged above the projection aperture 
and extending rearward and to the sides for a con- 
siderable distance. Such a plate will sometimes pre- 
vent a flame at the projection aperture from reaching 
the film on the supply reel, but it is by no means as 
certain in its action as the magazines already men- 
tioned, for the film above the plate is fully exposed, 
and if the flame rises above the edge of the plate it 
may strike the exposed film and set fire to the entire 
reel. Another device which has been proposed to pre- 
vent the transmission of a flame from the projection 
aperture to the film reels consists of a pair of flat 
tubes or guides extending above and below the pro- 
jection aperture and made of non-inflammable mater- 
ial, the idea. being that in the small space afforded by 
these guides for the passage of the film a flame will 
be extinguished. As a rule this device operates success- 
fully, but as the reels themselves are exposed, a flame 
flaring up suddenly at the projection aperture may 
reach one of the film reels in spite of the guides. 

A plan of preventing fires from the use of moving- 
picture apparatus that has been adopted in England 
to a considerable extent is to inclose the entire appar- 
atus in a fireproof box large enough to contain the 
operator also and to lock the operator in during the 
exhibition.- This plan has the merit of making opera- 
tors careful, but many grounds of objection to it are 
obvious, and American operators of moving-picture ap- 
paratus are unwilling to be locked in such a box while 
giving an exhibition. 

Considered from all points of view, the most satis- 
factory and thoroughly reliable means for rendering 
moving-picture apparatus safe is a fireproof magazine 
for the film supply reel and a similar magazine for the 
take-up reel. Such magazines answer all the require- 
ments and have the advantage of being readily portable 
and of being easy to apply to any standard moving-pic- 
ture machine. 



The earliest wooden bridges were built by expert car- 
penters. The work was done by contract, very much 
the same as building work is done at the present day, 
except that the builder was also the designer. The 
builder would buy suitable timber or have it sawed to 
order at conveniently located saw-mills, and any iron- 
work needed in the construction of the bridge, such 
as rods, bolts, or bars, he would obtain at a local 
blacksmith shop, and frame and erect the bridge in 
place, ready for traffic. The same methods were also 
used in building the early iron highway bridges. Each 
of these builders had his own type of bridge and his 
own special details. At that time there was generally 
but little competition, as very few had any knowledge 
of bridge building, and each one controlled a certain 
territory. 
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Where Did the Photographer Stand? 

To the Editor of the Scientific American: 

Mr. Crawford's method (July 1 and 15) of finding 
the inclination of the picture plane from the converg- 
ence of the mortar lines in the front of the transit 
room did not appear to me to give satisfactory results. 
In fact, his measures made upon the cut shown on 
June 10 put V R, the east vanishing point, at a dis- 
tance of 347 feet to the right of 0, while mine made 
upon the original photograph would put it only 278 
feet away. Owing to their small convergence, I .made 
no use of these lines at all, but resorted to the method 
of first supposing the picture plane parallel to the 
front of the observatory, and thereby obtaining the 
distance of the camera, and then in my concluding 
paragraph showing that the error of this assumption 
did not vitiate the results in practice in this instance. 
This supposition of parallelism affected only the values 
of A and A B, which, strictly speaking, were not re- 
duced in the same ratio by the inclination of the plate; 
but as the difference was less than the unavoidable 
errors of measurement upon a photograph, I judged it 
best in practice to neglect it in this instance. 

The cut shown on June 10 is in point of size 59 per 
cent of the original photograph. It was not made 
directly from the latter, but only indirectly, that is, 
from another photo-engraving. This will sufficiently 
account for the difference between Mr. Crawford's and 
my results. William F. Rigge. 

Creighton University Observatory, Omaha, Neb., 
July 16, 1905. 



Partial List of Form Elements Found in Croton 

Water. 

To the Editor of the Scientific American: 

On one day, July 25, 1905, the following are the form 
elements observed in Croton water in order of finding: 

1. Gomphospheria abundant and throwing off spores. 

2. Melosirse, diatoms. 3. Naviculae, ditto. 4. Cocino- 
discus, ditto. 5. Arcella mitrata. 6. Gromia. 7. Ana- 
baina circinalis. 8. Pelomyxse. 9. Pediastrum com. 
10. Oscillatoriaceae. 11. Plagiophrys. 12. Volvocinae 
13. Bast fiber. 14. Humus. 15. Decayed woody fiber. 
16. Coelastrum sphericum. 17. Starch grains. 18. 
Amorphous masses of dirt, many. 19. Plagiophrys, an- 
other variety. 20. Large cross-barred diatoms, new. 
21. Pediastrum incisum. 22. Vorticella. 23. Anurea 
stipitata. 24. Red water fungus. 25. Large masses of 
vegetable epithelia. 26. Silica. 27. Amphiprora pro- 
rata. 28. Scenedesmus quadricauda. 29. Large num- 
ber of double spores of alga, new to observer. 30. Stau- 
rastrum gracile. 31. New tetraspore. 32. Scenedesmus 
obliquus. 33. Cotton fiber. 34. Skeleton arm of a large 
entomostraca. 35. Monad. 36. Peridinium candela- 
brum. 37. Two-eyed Bosmina, heart seen plainly beat- 
ing 120 per minute. Before this time one eye was the 
rule. 38. Wool fiber. 39. Smooth spicule of sponge. 
40. Pediastrum boryanum. 41. Part of hydra. 42. Dif- 
flugia cratera. 43. Arcella mitrata with minute pro- 
cesses projecting all over like cilia. Never noticed be- 
fore in twenty-five years. 44. Polycoccus. 45. Cos- 
marium binoculatum. 46. Difnugia cratera, another 
commoner variety. 

No one is more impressed than the writer with the 
imperfection of this list. It should be remembered that 
Prof. P. F. Reinsch, of Erlangen, said that only about 
one-half of these were named. Those who can are in- 
vited to add to the list, and in case none do so, we 
advise to send for Prof. Reinsch, who is the most 
capable man in the world to do this needed work. 

New York, July 26, 1905. Ephraim Cutter. 

The Reasoning Power of Animals. 
To the Editor of the Scientific American: 

Under the above title in your issue of July 22 a cor- 
respondent says that cats that open doors by pulling 
on the thumb-latch or pawing knobs, or ring door bells 
to be let through the doors, "do in no way show rea- 
soning power, but on the contrary it was an act of 
dumb imitation." Quite likely we disagree, because 
we give different definition to the word "reasoning." 
But call it "dumb imitation," if you please. To imi- 
tate, the cat had to observe how people opened doors. 
That required thinking. It observed for a purpose; 
more thinking. It wanted to pass through the door, 
it remembered how it had observed the door was 
opened, it resolved to try the same method, and it 
succeeded. Now here is a series of thoughts, a process 
of thinking from cause to effect, that to my mind is 
just as logical reasoning as if performed by a human 
being. The act was not prompted by instinct, because 
the cat family has not inherited the practice of open- 
ing doors. Your correspondent intimates that it came 
from intuition. I had supposed that intuition was a 
God-given faculty, possessed by only a few favored men 
and women who do not have to stop to reason. He 
admits that elephants and beavers reason, but denies 
that power to the cats that have been mentioned, be- 
cause a certain bear appears to be continually trying 
to escape from its cage. I see no force in that argu- 



ment. And I had also supposed that animals confined 
in cages walk to and fro more from restlessness than 
from efforts to escape. If they were constantly trying 
to get out, they would frequently try to break the bars 
of their cages, but they have long since learned that 
they cannot do that, and so seldom try. Such animals 
in their natural state lead active lives; confined in 
cages, their natural physical activity forces them to a 
kind of unconscious exercise which is a relief to re- 
straint. 

From reading, various works I have got the impres- 
sion that psychologists are quite generally coming to 
the conclusion that man and the other higher mam- 
mals do their thinking with the same kind of machine 
— the brain; and the amount of reasoning each does 
depends quite largely on the size and quality of that 
machine. And animals that learn of themselves how to 
do things by observing how human beings do them 
must do some thinking from cause to effect, and thus 
use more or less reasoning power. I have found three 
people in this city who have cats that open doors; two 
by pulling on the thumb-latch, and* one by pawing 
the knob. C W. Bennett. 

Coldwater, Mich., July 24, 1905. 

ELECTRIC TEMPERING OF TOOLS. 

The following simple methods of tempering and an- 
nealing tools have been described by J. M. Gladhill. 
By using the electric current for the heat, we can 
easily carry out the operations, and the temperature 




can be regulated to the right point. One of these ap- 
paratus is represented in Fig. 1. It consists of a sheet 
iron tank of suitable size containing a concentrated 
carbonate of potash solution. The tool to be tempered 
is mounted in an appropriate socket or holder which is 
connected with the positive pole of the dynamo. The 
circuit is closed by the metallic tank. Switches and 
regulators are placed in the circuit. The tempering 
operation is carried out in the following manner: The 
circuit being closed, the tool is plunged slowly into the 
bath so as to dip the part which is to be tempered. 
This part heats up under the action of the current. 
When the right temperature is judged to have been 
reached, the current is broken suddenly and the tem- 
pering takes place in the liquid of the bath. The elec- 




tric arc may also be used for the same purpose. Fig. 
2 shows the arrangement which is used in this case. 
The tool to be tempered is placed upon a support of 
fireproof material which is also a poor conductor of 
heat, and the arc is started at first at a low tension 
between the portion of the tool which we desire to 
temper and a carbon electrode placed near it. The 
tension is increased by working a rheostat until we 
obtain the necessary heat, but overheating or melt- 
ing of the tool is avoided. As a source of current we use 
a direct current dynamo which will give a tension 
varying from 50 to 150 volts. The dynamo is operated 
by an electric motor working at 220 volts. In this 
way it is possible to produce arcs varying from 10 to 
1,000 amperes by working the rheostat which the ex- 
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citing current of the dynamos carries. The electric 
method can also be used with success for annealing. 
This applies to tools of special form such as gears, 
dies, and in general to all tools where we need to have 
a hard temper on the outer part while the inside has a 
great tenacity. Generally the annealing is carried out 
by introducing a heated rod into the hollow tool. But 
this process is defective both on account of the difficul- 
ty of keeping up the temperature for a long enough 
time and also from the cracks which may occur from 
a too rapid heating up. With the electric process which 
we illustrate below, such accidents are not to be feared, 
since the rod is introduced when cold and it is heated 
up gradually. We are thus able to keep the tempera- 



ture at the right point during the whole time which 
the annealing requires. This apparatus is represented 
in Fig. 3. We employ a transformer which lowers the 
tension of the alternating current to 2 volts. The sec- 
ondary coil of the transformer is formed of a copper 
bar of large section which is connected to each end of 
the form carrying the tool. We regulate the strength 
of the current and consequently the temperature of the 
holder by the use of a rheostat, and thu t s we can obtain 
a perfect adjustment of the temperature during the 
process. — L'Electricien. 



Engineering Notes. 

Steel as a structural material was first used in a 
portion of the St. Louis Bridge, completed in 1874, but 
the first bridge built entirely of steel was the Glasgow 
Bridge, over the Missouri River, completed in 1879. 
The extensive use of steel, however, did not. commence 
until 1890. Before that time steel was used only in iso- 
lated cases, or for heavy work, such as chords and eye- 
bars for large spans. 

Centrifugal pumps were known as early as the seven- 
teenth century. Papin, the celebrated French engineer, 
designed a centrifugal pump in 1703. Euler brought 
out a pump of this type in 1754. In 1818 a form of 
centrifugal pump was brought out in Massachusetts, 
known as the Massachusetts pump. In 1830 a Mr. Mc- 
Carthy erected a pump in the New York navy yard 
which was credited to have approached the efficiencies 
of the present day. In 1846 Andrews produced pumps 
of this type, and about this same time John and Henry 
Gwynne of England commenced the manufacture of 
centrifugal pumps as a commercial enterprise. Appold 
exhibited a model of a centrifugal pump at Birming- 
ham in 1849, and at the Crystal Palace Exposition in 
London in 1851, Appold's pumps were an important 
feature. 

After iron railroad bridges had been in service for 
about twenty years, engineers who had charge of their 
maintenance noticed that weak points developed under 
traffic, particularly in the details and connections. It 
also became apparent that the bridges built up to about 
1875 were deficient in rigidity and lateral stability, 
and improvements were gradually made to remedy these 
defects, producing more massive construction, fewer and 
heavier parts, and a more extensive use of riveted con- 
nections. The pin-connected type of truss for short 
spans was gradually discarded, the plate girder and 
riveted truss taking its place, and the limiting length 
of spans for these types was gradually increased. Speci- 
fications for iron bridges were also revised and im- 
proved; those prepared in 1877 by Charles Hilton for 
the Lake Shore and Michigan Southern and by C. Shaler 
Smith for the Chicago, Milwaukee & St. Paul Railroad, 
and 1879 by Theodore Cooper for the Erie Railroad, 
being steps in that direction. 



The Failure of Ludlow's Airship. 

Israel Ludlow attempted thirteen times on July 25 
to send his new creation high into the skies at Seventy- 
eighth Street and the North River, New York city, and 
finally when the craft turned over on its back it was 
decided that the machine could not fly in its present 
form. The apparatus was described a few weeks ago 
in these columns by Mr. Ludlow himself. Once the 
flying machine attained an altitude of sixty feet and 
then it dropped into the midst of the crowd, which 
scattered to the sand piles and the tall grass with 
promptness. 

Philip Campbell, a Philadelphia aeronaut, offered to 
sit in the machine and take chances on its leaving 
the ground. The car was adjusted and a seat made 
for him to sit on, but instead of rising from the ground 
the bamboo framework with the shaking wings skid- 
ded rapidly along the ground with Campbell waddling 
in the center. Twice more Campbell vainly essayed 
the flight in the air, but never rose an inch. 

Then some tests without any person in the machine 
were made, and on the twelfth trial the airship rose 
majestically sixty feet in the air, soaring like a gigantic 
box kite. Then, just as it was sailing finely in the 
air, Mr. Ludlow let go of the rope which he held, and 
the airship, twisting and twirling, fell into the midst 
of the watching crowd. 



The Current Supplement. 
The current Supplement, No. 1544, has a striking 
front-page illustration showing a race between a 
steam locomotive and a powerful electric locomotive, 
which has just been built for the New York Central 
and Hudson River Railroad. The Cerebotani auto- 
telegraph, an article contributed by the Belgian cor- 
respondent of the Scientific Ameeican, describes an 
important invention, having for its object the direct 
transmission of writing. The English motor omni- 
buses for city and country use illustrate some inter- 
esting types of public conveyances. The article on the 
construction of a silver glass telescope 15^2 inches in 
aperture, and its use in celestial photography, is con- 
tinued. The usual electrical notes and science notes, 
etc., will be found in their accustomed places. 
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AVest Indian Sea Anemone (Condylactis 
pa.8si flora). 

The resemblance to a coral polyp is apparent. 



THE LIFE HISTORY OF A CORAL. 

Although many of us may know a coral when we 
see it, it takes a zoologist to tell us what it is. To 
him a coral is a hard, chalky skeleton secreted by 
certain polyps for their support and protection. Coral 
polyps are closely allied to sea-anemones or actinians, 
only in these no skeleton is formed. Sometimes the 
coral structure branches like a shrub, or spreads out 
like a fan; sometimes it assumes the appearance of a 
human brain, or of a flower or mushroom. The skele- 
tons often form reefs varying in length from a few 
yards to hundreds of miles, as in the Great Barrier 
Reef of Australia. They may also produce coral isl- 
ands, frequently occupied in the middle by water, when 
they are called atolls. In a general way, the books 
tell us that the 
coral-produc i n g 
polyps form colo- 
nies which in- 
crease by gemma- 
tion (budding). 
In this process 
young polyps 
spring from the 
o r i g i nal polyp, 
sometimes indif- 
ferently from any 
part of its sur- 
face, sometimes 
only from its up- 
per circumference 
or from its base. 
These buds do 
not separate from 
the parent polyp, 
but remain and 
give rise to buds 
in turn, the whole 
producing what 
is known as a 
colony. Repro- 
duction by divi- 
sion or fission is 
also a very gen- 
eral process in 
the growth of 
coral masses. 

In order to 
show how a coral 
develops, the 
American Muse- 
um of Natural 
History has plac- 
ed on exhibition 
a series of splen- 
did wax models 
made under the 
direction of Dr. 

D. E. Dahlgren, 
head of the Mu- 
seum's Depart- 
ment of Prepara- 
tion, on the basis 
of researches car- 
ried out by Dr. J. 

E. Duerden in 
Jamaica. The ac- 
companying illus- 
trations are 
photographic re- 
productions of the 
models in the mu- 
seum. The coral 
selected is a West 
Indian form 
known as Sider- 
a st r e a radians. 
The Carnegie In- 
stitution, of 
Washington, has 
recently publish- 
ed a monograph 
by Dr. Duerden, 
in which the com- 
plete process of 
development of a 

coral is described. Its life-history may be considered 
as fairly typical of the life-history of most corals, 
though certain details with regard to the development 
of the tentacles are perhaps characteristic of the spe- 
cies. 

A coral colony has its beginning in a simple larva 
set free from the parent polyp and is usually just large 
enough to be visible to the naked eye. Such a free 
swimming larva of an elongated, pear-shaped form, is 
shown in Fig. 1, of course much magnified. As it 
swims or drifts about, one end of the larva swells or 
thickens, and four pairs of striations begin to appear, 
clearly shown in Fig. 2. The external striations give 
evidence of an internal division of the hollow cavity 
of the larva and are the first signs of the mesenteries 
(partitions). Soon the rudimentary mesenteries in- 



crease in number to six pairs (Fig. 3) and about this 
time the larva settles to the bottom of the sea, 
attaching itself to some rock or stone, perhaps to some 
old piece of coral. A change of shape now takes place, 
more pronounced than any of the preceding structural 
modifications. Now permanently secured, the base of 
the larva flattens until the organism resembles an open 
umbrella in form. The larva may now be called a 
polyp. Fig. 4 depicts the individual at this stage and 
also reveals the developing mesenteries radiating from 
the mouth. It is through this mouth that the animal 
receives nourishment and also gets rid of its waste 
matters. Around and under the base of the polyp 
a very thin layer of lime is now secreted by the activ- 
ity of the cells. This is the beginning of a skeleton. 




A Portion of the Mature Coral (Siderastrea 
radians) Enlarged. 

Four expanded polyps (one partly contracted) are shown ; 

also a polyp in cross-section and the skeleton (secreted 

by the polyp) . The cross-section shows the 

mesenteries of the polyp alternating with 

the septa of the skeleton. 



A Mushroom Coral of the Pacific Showing 

Resemblance of a Coral Polyp to 

a Sea Anemone. 

This coral consists of a single polyp and its secreted 
skeleton. In the center is the mouth, sur- 
rounded by lentacles. 




THE LIFE HISTORY OF A CORAL. 

Six knobs also appear around the mouth and represent 
the first stages in the formation of the tentacles or 
feelers (Fig. 5). They push their way upwardly like 
so many seedlings (Fig. 6). As they continue to 
grow and increase in size, they develop into true knob- 
bed tentacles characteristic of coral polyps (Fig. 7). 
They appear at regular intervals between or alter- 
nating with the mesenteries. Anot her set of six tenta- 
cles appears in the spaces between the first six, making 
the number thus far attained twelve. Then at the 
base of the second set, a third series of six sprouts out, 
as illustrated in Fig. 8. In Fig. 9 the inner tentacles 
are now shown doubled. Next (Fig. 10) we find the 
polyp equipped with six bifurcated inner tentacles and 
twelve outer tentacles; moreover, a second cycle of 
six pairs of mesenteries faintly traces its course along 



the disk. In the following stage a cycle of six simple 
tentacles appears between the original first and second 
cycles (Fig. 11), and soon the polyp doubles its second 
cycle of tentacles (Fig. 12). Finally, we find two 
cycles of six bifurcated tentacles and one cycle of 
twelve simple tentacles, all situated over the internal 
chambers produced by the presence of the mesenteries 
Or partitions. 

Thus the polyp develops by gemmation, tentacle 
crowding on tentacle* The young animals form skele- 
tons from the parent polyps, the new skeletons literally 
growing out of the older ones. It is evident enough 
how, by a process with such immense possibilities of 
multiplication, a large area can be rapidly built up. 
Under the special conditions necessary for the 

growth of a coral, 
it is a matter of 
interest to dis- 
cover by what 
means the reefs 
and atolls have 
been formed, that 
often rise from 
depths of several 
hundred and even 
thousands of feet. 
According to 
Darwin — the first 
man who clearly 
recognized how 
essential is shal- 
low water to the 
development of a 
coral — polyps col- 
onized along the 
shores of an isl- 
and to form 
eventually a 
fringing reef. As- 
suming a slow 
subsidence of the 
ocean floor, suffi- 
ciently slow in 
fact to permit a 
continuation o f 
growth on the 
outer edge of the 
reef, the water 
channel would 
gradually widen 
and deepen to 
form a barrier 
reef, which upon 
the submergence 
of the entire isl- 
and would yield 
place to an atoll. 
Elaborated b y 
Dana, this theory 
was promulgated 
in almost every 
text book on 
geology. Unfortu- 
nately for Dar- 
win's view, how- 
ever, it was dis- 
covered that some 
islands instead of 
subsiding were 
actually elevated. 
Then Murray 
proved that corals 
may grow on a 
perfectly stable 
floor, such as the 
slopes of a vol- 
canic island, or 
submarine banks 
of fossil organ- 
ims. Simultane- 
ously with this 
outward growth, 
the coral reef is 
washed by the 
sea. The debris 
carried down to 
the bottom forms a table for their future growth. It 
may happen that the original foundation projected 
above the sea-level, and might thus have been 3ut 
down by breakers. How is the characteristic ring- 
shaped formation produced? Simply by the solvent 
action of the water acting on the dead coral (which 
is nothing but carbonate of lime), thus forming a 
lagoon. 

Probably both Darwin's and Murray's theories are 
correct; and what is more, other theories, equally 
plausible, may be advanced to account for the coral 
atoll. The truth is that each atoll has probably been 
produced under peculiar local conditions, and that 
these conditions are sufficiently alike in many cases 
to permit a Darwin or a Murray to formulate inter- 
esting if not generally acceptable theories. 
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THE NEW JAPANESE BATTLESHIPS. 

The Japanese navy has now under construction two 
battleships, which are probably the most powerful of 
any built or building (if we except the one battleship 
recently ordered by Great Britain) for any navy. They 
embody the lessons of the present war, though not to 
the extent that would be evident, were the plans for the 
ships being drawn at the present time. The striking 
feature is that, in addition to the usual main battery 
of four 12-inch guns, they also carry four 10-inch guns. 
The 10-inch gun was the main armament on several of 
the destroyed Russian battleships, and is the main 
armament on one or two modern British battleships 
to-day. Therefore, it may be said that the main bat- 
tery of each of the new Japanese vessels is equal to 
that of two battleships of some existing types. 

Of the two ships, the "Katori" is being built at the 
yards of Messrs! Vickers, Sons & Maxim at Barrow, and 
the "Kashima" is being built by the Armstrong firm at 



no armor that any ship carries can hope to withstand 
them up to a distance of three thousand yards. The 
10-inch gun will have a penetrating power which will 
be equal at 3,000 yards to any of the 12-inch guns at 
present afloat in any navy. The breech-screw of 
these guns is arranged for a parallel motion, which 
does away with the necessity of having a steep cone 
at the seat of the obturating pad, and saves weight 
and length at the breech of the gun. The 12-inch 
Vickers guns of the "Katori" are of 45 calibers, and 
weigh 57 tons each. The 10-inch guns are also 45 
calibers long, and weigh each 34% tons. 

The disposition of the armor in the two ships pre- 
sents no features of novelty, and it is practically the 
same in both ships. The following description of the 
"Kashima" will answer therefore for both vessels: 
Amidships, it is carried from below the waterline up to 
the upper deck, above which further protection is given 
by a screen of 4-inch armor, which extends 7 feet 6 



tion for such important pieces. The conning tower car- 
ries 9 inches and the observer tower at the after bridge, 
5 inches of armor. A novelty will be the provision of 
two other shelters for the officers, which will be placed 
on the boat deck amidships, and protected with 3 inches 
of armor. The protective deck, the construction of 
which is shown very clearly in each of our views, is 
2 inches in thickness on the flat and 3 inches on the 
slopes. Toward the ends of the ship where the thickness 
of the side armor is reduced, this deck is increased in 
thickness from 2 to 2% inches. 

Each of the big gun turrets, six in all, is provided 
with an independent magazine; the 6-inch and smaller 
guns obtain their supplies from an ammunition pas- 
sage which extends around the machinery space below 
the waterline. Of the five under-water torpedo tubes, 
two are located forward and two aft on the broadside, 
and one tube is built into the stern and fires in line 
with the axis of the ship. The coal bunkers have been 




View Looking Aft on the Protective Deck, Showing the Way in Which it Slopes at the Sides to Meet the Lower Edge of the Waterline Armor. 




Looking Forward on the Protective Deck, Showing the Opening for the After 12-inch Gun Barbette, and the Four Barbettes for the 10-inch Guns. 

CONSTRUCTION OF THE NEW JAPANESE BATTLESHIP "KASHIMA." 



the Elswick yard. The "Katori" measures 455 feet 9 
inches over all, 78 feet in beam, and on a draft of 27 
feet she displaces 16,000 tons. The "Kashima" measures 
425 feet on the waterline and 455 feet over all. Her 
breadth is 78 feet 2 inches, and on a draft of 26 feet 7% 
inches she displaces 16,400 tons. The armament of 
each ship consists of four 12-inch guns mounted in 
pairs in barbettes; four 10-inch guns mounted singly in 
barbettes, one at each corner of the central battery, on 
the plan first adopted in our own "Oregon" class; 
twelve 6-inch guns carried in a central citadel; twelve 
12-pounders; six Maxims; three 3-pounders; and five 
under-water torpedo tubes. The 12-inch Armstrong gun 
on the "Kashima" weighs 59 tons, has a length of 46.7 
calibers, and fires an 850-pound projectile. The 10-inch 
guns weighs 34 tons, has a length of 46.7 calibers and 
fires a 500-pound projectile. The 6-inch guns will be 
about 47 calibers in length. Messrs. Armstrong inform 
us that the charge will probably be a modified cordite, 
and that the power of the 12-inch guns will be such that 



inches above the upper deck and covers the 6-inch gun 
positions amidships and also the spaces between the 
10-inch gun positions. The waterline armor belt which 
is 9 inches in thickness amidships, and tapers 4 inches 
at the ends, reaches 5 feet below and 2 feet 6 inches 
above the waterline at normal draft. Above this is a 
belt of armor 9 inches thick amidships, which reaches 
from the after 12-inch barbette forward to the stem. 
Above this belt is the 6-inch citadel armor, which 
reaches to the upper deck and extends forward and aft 
to inclose the two 12-inch barbettes. Ten of the 6-inch 
guns are mounted within this citadel on the gun deck, 
and they are separated from each other by armored 
screens. On the main deck above, mounted midway 
between the 10-inch guns, are two more 6-inch pieces, 
one on each broadside. The armor on the barbettes 
of the 12-inch guns is 9 inches in thickness where it is 
exposed, and 5 inches in thickness where it is protected 
by the citadel armor. The 10-inch gun barbette armor 
is 6 inches in thickness, which we think is scant protec- 



designed with the double object in view of giving all 
possible protection to the vitals, and of minimizing la- 
bor in trimming and in transporting the coal to the 
furnaces. The longitudinal coal bunkers at the side 
of the boiler rooms and below the protective deck can 
be kept closed during action, thereby affording addition- 
al protection against the torpedo. 

Another important feature in the bunker arrange- 
ments is that the bulk of the coal can be brought to 
the stoke holes without opening any of the doors in 
the main water-tight bulkheads; moreover, reserved 
coal bunkers are arranged at the slopes of the protective 
deck up to the height of the main deck throughout the 
length of the machinery space. The total coal bunker 
capacity is about 2,000 tons. It is estimated that with 
about 16„000 indicated horse-power the speed of the two 
ships will be 18% knots an hour. 

Our illustrations of the "Kashima," taken during her 
construction, speak for themselves, and serve as an ex- 
cellent object lesson in the internal arrangements of a 
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modern battleship. The ship was launched last spring, 
and is rapidly approaching completion. The spirited 
photograph of the "Katori" shows this vessel as she was 
taking the water at her recent launch. The big chains 
which reach forward from the bow are cables, which are 
dropped at the moment of launching, and serve by their 
friction as they are dragged over the ground to check 
the ship's speed. The ship was named by Princess 
Arisugawa of Japan, who pulled a cord attached to 
the small balloon at the bow of the ship and released 
several pigeons, a characteristic Japanese ceremony. 

— - — ^ t % i ^ 

By-Product Coke. 

About 30,000,000 tons of coal are carbonized in bee- 
hive ovens every year, 20,000,000 tons being carbonized 
into coke for blast furnace use and the balance for 
sundry other manufacturing purposes. In this connec- 
tion we would like to impress upon your mind the fact 
that there goes off as waste products from this 30,000,- 
000 tons from 80 cents to $1 per ton. Consequently 
you can see the advantage of saving these waste pro- 
ducts because it is not American-like to see so much 
waste go into the air. Our friends, the financiers, are 
usually after the mighty dollar, and they don't like to 
have it get into the air where they can't get it. 

By-product ovens have been in use throughout Ger- 
many and other parts of the Continent, and largely in 
England during the past 25 years. There are no bee- 
hive ovens in operation in Germany at the present time. 

The introduc- 
tion into this 
country was com- 
paratively slow at 
the first, but the 
field has greatly 
increased during 
the past three "or 
four years. There 
have been built, 
or are in course of 
construction a t 
the present time 
in the United 
States and Can- 
ada, about 3,950 
by-product ovens, 
about 2,605 of 
these being of the 
Otto-Hoffman and 
United-Otto sys- 
tems, carbonizing 
approximately 15,- 
000 tons of coal 
per day, and about 
1,345 Semet-Sol- 
v a y, carbonizing 
approximately 8,- 
000 tons of coal 
per day, amount- 
ing in a year to a 
total carboniza- 
tion of approxi- 
mately 8,400,000 
tons. It will be 
seen that, al- 
though the num- 
ber of by-product 
coke ovens appar- 
ently does not ap- 
proach the num- 
ber of beehive 
ovens installed, 

on account of the difference in the size of the charge 
and the shorter coking time, the coke made in by- 
product coke ovens will be much nearer the total 
coke tonnage of beehive ovens, than would at first be 
supposed. — Mines and Minerals for July. 

„ — _ — -+. ■ ♦,.» 

How the Ox Bow Tunnel was Cooled, 

The boring of the Ox Bow tunnel in Idaho is one 
of the great engineering feats of the age. The Payette 
River at this point makes a loop, and by putting a 
tunnel through 1,200 feet, the river bed is left dry for 
two and a quarter miles. It is the intention to mine 
the river bed for gold. Experts have estimated its 
value at from $6,000,000 to $42,000,000 dollars. Ordi- 
narily, the putting through of this tunnel would be 
a simple matter, but at 300 feet from the upper end 
and 250 feet from the lower, hot water was struck. 
The heat at first was from 95 deg. to 105 deg., increas- 
ing as the work progressed to 132 deg. at the hottest 
point. Different fans and blowers were experimented 
with to cool the air in the tunnel, but without success 
until William Flick, the superintendent of the work, 
thought of spraying the walls of the tunnel with water 
pumped from the river. Very simple pumping appar- 
atus and common garden sprays were used with com- 
plete success. The tunnel is 28 feet wide and 9 feet 
high, and the flow of hot water amounted to 75 miner's 
inches. The cold water so cooled the hot water that it 
was caught in sumps and pumped out with common 
pumps. 



THE FUTURE UNIVERSITY OF CALIFORNIA. 

BY ENOS BROWN. 

Five years ago the most noted of European and 
American architects engaged in a competition to pro- 
vide the University of California with plans and sug- 
gestions for buildings and their arrangement in refer- 
ence to the site. The competition was held in Ant- 
werp, and the response to the invitation was general. 
Of the number exhibited, about ten were commended 
for future consideration, and from these the one de- 
signed by M. Benard, of Paris, was selected as the 
most meritorious. The successful architect subse- 
quently visited the university, and, in conference with 
the regents, his design, with some necessary modifi- 
cations, was adopted and definitely settled upon as 
the one to which all new erections for university pur- 
poses should be subordinated. 

The architect of the university, John Galen Howard, 
has recently completed a plaster cast of the site, with 
the location and detail of the buildings now being 
erected and of those it is contemplated building as 
the necessary funds are provided. 

The site of the University of California is incom- 
parable. By a gentle ascent it rises from the shores 
of the bay, from which it is distant about two miles. 
The entrance is 100 feet above sea level, but, within 
the grounds, the slope is more abrupt, climbing the 
low coast range until at the crest, upon which the ob- 
servatory will stand, a height of 597 feet is attained. 



mated what the cost will be, but many millions will 
be required. The munificence of individuals with the 
generosity of the State are confidently looked upon to 
supply the necessary funds. 




A Novel Smelting Process, 

A novel smelting process patented by the K61n« 
Musener Mining Company in Kreuzthal is receiving 
much attention in German engineering circles. This 
process is intended to be used mainly in the operation 
of blast furnaces, its object being to open with extra- 
ordinary rapidity any closed blasting molds or ob- 
structed tapping holes. It further serves to dismount 
rapidly any kind of iron construction. It may be men- 
tioned that about fifty mining works have already 
secured licenses under the patents. 

The risk and heavy loss involved in blast-furnace 
operation whenever the tapping hole does not open 
normally, and the hard and oftentimes useless work 
of many hours in chiseling through the hardened mass 
with steel rods, are known to every metallurgist. 
There is the risk of the rising liquid pig iron reach- 
ing the water-cooled cinder molds and the tuyeres, 
which may result in fatal explosions and bursting. 
All these difficulties and risks are entirely done away 
with by the Koln-Musener process, which is carried out 
in a few minutes, and frequently in less .than one 
minute. 

The process consists in heating the mass to be melt- 
ed in one of its 
points by any 
means, to the 
combustion tem- 
perature of its 
combustible com- 
ponents ; after 
which oxygen is 
thrown against it 
under high pres- 
sure. The local 
combustion heat 
in the concen- 
trated oxygen 
current is so 
enormously high 
that the neigh- 
boring parts wiil 
at once become 
liquefied. 

To preheat the 
material an oxy- 
hydrogen flame is. 
used to advant- 
age in most 
cases, while elec- 
trical arcs, for 
instance, can also 
be used for this 
purpose. In the 



latter 
will be 



case it 
possible 



CAST OF BUILDINGS OF THE UNIVERSITY OF CALIFORNIA. 

The profile is undulating and the view wide. The 
small buildings immediately below the observatory 
are dormitories, and to the right of the picture are the 
amphitheater and, in order, the department for chemis- 
try, physics, mathematics, clock tower, languages, 
library, California hall, zoology, agricultural, botany, 
history, library extension, physiology, and hall for 
alumni. The large building to the right is the athletic 
field and accompanying gymnasiums. To the left of 
the central roadway, from the top, is the dining hall, 
geology, mining, electrical, mechanical, and civil engi- 
neering buildings, museum, fine arts, pathology, physio- 
logy, anatomy departments, with mansion for the uni- 
versity president. Even on the minute scale at which 
the cast has been made, the architectural type and 
general appearance of the buildings have been faith- 
fully shown. The structure in the central basin is the 
great auditorium for gatherings of faculty and stu- 
dents. The dome of this structure will dominate the 
entire group. 

Considerable progress has already been made in the 
erection of new buildings based upon the general plan. 
The concrete amphitheater is completed and the presi- 
dent's mansion, California hall, and mining building 
are in a state of advancement, while funds have been 
provided for the new library. The older structures, 
that now serve a necessary purpose, will be dispensed 
with as soon as possible. In time the plan will be 
complete; and no institution of learning in the world 
will be so magnificently housed, It is not as yet esti- 



to pierce cold 
armor plates of 
2 millimeters 
(8 inches) diam- 
eter in about 10 
seconds. The cur- 
rent from two ac- 
cumulator cells 
that furnish 120 
amperes at 2.3 
volts will be 
quite sufficient. The fact that this process renders it 
possible to remove the iron before the copper from 
assembled iron and copper plates without any preju- 
dice to the copper, will be found interesting and im- 
portant for many purposes. This will prove of import- 
ance also for blast-furnace operation, it being possible 
to melt into the extensions of copper or bronze blast- 
ing molds or cinder molds without any risk to the cop- 
per. 

The process will further prove rather valuable when- 
ever dismounting work is to be performed at short 
notice, the operation being reduced to a few minutes' 
work, while the cost as compared to the efficiency is 
quite negligible. It is true that the construction of 
special types of apparatus is required to enable the 
process to be carried out safely. 



The Academy of Sciences of California has just fitted 
out and dispatched an expedition to the Galapagos Isl- 
ands. The expedition has sailed in the schooner 
yacht "Academy" for Ensefiada, Mexico, and after tak- 
ing out clearance papers there, will visit the following 
Mexican islands: San Benito, Natividad, Cerros, San 
Benedicto, ard Socorro. After leaving Socorro, the 
expedition will proceed to Cocos Island, and thence to 
the Galapagos Archipelago. The chief work of the 
expedition will be at the Galapagos, where a year will 
be spent in studying the natural history and collecting 
specimens for the museum of the Academy of Sci- 
ences. 
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CANALS OF MARS PHOTOGRAPHED. 

Of a bird's eye view of a world some forty millions 
of miles away, all that we can know are contrasts in 
tone and color, for the real contour of the objects 
must be forever masked or invisible.- In studying 
the planet Mars these contrasts in color and tone have 
to some astronomers assumed the form of lines, and, 
hence, rather fittingly or unfittingly, the name "canals" 
has been given to them. What are these canals? Some 
have suggested that they may be tracks drawn by 
meteorites as they have rushed along the surface; or 
by minor planets, which became close satellites of 
Mars in the earlier stages of its formation, and pres- 
ently in grazing contact run round and round it. 
Others have supposed that they may be fissures gen- 
erally following the course of great circles, and in 
some parts radiating from central points. These, it 
has been said, might be caused by the cracking of an 
unsupported crust left behind by a contracting interior; 
or, on the other hand, by the resistance of the in- 
terior to the contraction of a more rapidly cooling 
crust. It has even been suggested that vapors con- 
tinuously rising out of such fissures may perform a 
part in producing the single or double appearance of 
the various canals. Perhaps most astronomers have 
been inclined to believe that 
the so-called canals really do 
not exist at all; that they are 
optical illusions, in a word. 
What is seen is attributed to 
eye strain. It must be con- 
fessed, however, that so many 
have observed the canals, 
and so many have drawn 

them, that their existence can hardly be doubted. Their 
straightness, their immense length, which in some 
cases reaches 3,000 or 4,000 miles (nearly equal to the 
whole diameter of the planet), and their uniform and 
great breadth, in different instances estimated at 30, 
40, or even 60 miles, would seem to augur well for their 
actual existence. 

Perhaps the most assiduous advocate of the existence 
of these various canals has been Prof. Percival Lowell. 
To him and to Schiaparelli we are indebted for the 
most minute observations of their vagaries, and to 
Lowell likewise for the most picturesque theories of 
their ' supposed origin. Lowell sees in them a vast 
system of artificial irrigation. But their artificial 
origin can hardly be maintained, when it is considered 
that they traverse the polar caps, and that their coun- 
terparts are to be found in Venus, Mercury, and two 
of the satellites of Jupiter. That they really do exist, 
however, has at last been definitely proven by photog- 
raphy. 

For a long time it has been the object of the Flag- 
staff Observatory, of which Prof. Lowell is the head, 
to photograph the enigmatic canals. Mr. Lampland, 
of that observatory, has at last succeeded in accomp- 
lishing the difficult task. Two ob- 
stacles have stood in the way of the 
attempt. In the first place, fluctu- 
ating waves sometimes prevent, 
sometimes favor the definition of 
such fine detail as that of the can- 
als. In the second place, most 
photographic plates are far too 
slow. 

Prof. Lowell determined that the 
attempt should be made with a bio- 
scope film, in which many succes- 
sive pictures may be taken, in the 
hope of securing among them one 
which would show the canals. A 
chronophotographic apparatus was 
therefore devised which, excellent 
though it was, left much to be de- 
sired, chiefly so far as automatic 
motion was concerned, inasmuch 
as the camera had to be worked by 
hand. Still, by diaphragming 
down the objective to suit the at- 
mospheric currents at the time of 
observation, the experiment suc- 
ceeded. Out of the many plates se- 
cured, one is here represented, 
dealing with the region called 
Syrtis Major. Side by side with it 
is placed a drawing made by Prof. Lowell shortly be- 
fore the camera was put on. This serves the double 
purpose of showing the confirmation by the photo- 
graph of the existence of the canals, and at the same 
time of acting as a chart. The dark triangle with its 
apex pointing downward is Syrtis Major; the dark 
area at the top, that is to the south of it, is the Mare 
Erythraeum. Leading off 'from the Mare Erythraeum 
to the right is the narrow dark stretch of the Mare 
Icarium, separating Aeria on the north from Deucali- 
onis Regio on the south. The bent line from the bot- 
tom of the Syrtis, turning sharply to the right as it 
goes, is the Nilosyrtis, which, continuing westward 
across the print, becomes the Prontonilus. Making 
the rest of a rhomboid with the Nilosyrtis two short 



lines can be descried, one issuing from near the bot- 
tom of the Syrtis on the right, the other rising from 
the Peboas Lucus at the end of the Nilosyrtis, to join 
it nearly. These are the Astaboras and the Vexillum 
respectively. Parallel with the second link of the Nilo- 
hyrtis and below it shows a long, dark line. This is 
the Casius. From its left-hand extremity can just 
be made out a filament, which curves round to the 
right to enter the Syrtis two-thirds way up on its 
eastern side. This is the Thoth. From the other end 
of the Casius proceeds the Pierius. The plate is from 
an enlargement of one of the original negatives on a 
scale of 1.8 times. 

Inasmuch as such fine detail as the canals, owing 
to the air-waves, play bo-peep with either observer or 



camera, it is not 
that the more 
should appear in 
they turn out to 
ing so than could 
pated. And this 
posures could not 
taneous, but with 
twelve inches, 
average eight see- 



to be expected 
delicate of them 
every print. Yet 
come nearer do- 
have been antici- 
because the ex- 
be made instan- 
an aperture of 
ing of Martian were given on the 
Canals. onds each. On 
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Lowell's Draw- 




LAMPLAKD'S PHOTOGRAPHS OF THE CANALS OF MARS. 

other plates taken other canals can be made out, not- 
ably those bounding Elysium, together with the Heli- 
con, Erebus, and the Hades. 

The astronomical importance of this feat of photo- 
graphing the canals can hardly be overestimated. A hot 
controversy may now be considered definitely settled 
— a controversy in which most of the eminent astron- 
omers of the world have taken part, either in absolute- 
ly denying the existence of Martian canals, or in ad- 
vocating not only their existence, but also in regard- 
ing them as evidences of life on a neighboring world. 



THE PYGMIES OF THE CONGO. 

As the great searchlight of modern investigation and 
exploration illumines the dark and unknown portions 
of the great world which we inhabit, adding day by 
day to human knowledge and experience, those half- 
recognized wonders and mysteries, magnified in the 
eyes of our forbears by tradition and folklore, lose that 
very characteristic of the mysterious, and each falls 
into its allotted place in the ranks of the develop- 
ment of the kingdoms, animal, vegetable, and mineral, 
in the onward march of Nature. And so we often find 
in the mythology of all races, frequently of the widest 




A GROUP OF CONGO PYGMIES TRAVELING FROM AFRICA TO EUROPE. 



divergence, analogous tales and traditions which were 
formerly believed, either to rest upon a supernatural 
basis or to have taken birth only within the unde- 
veloped mind of early man, but which, to-day, we 
know to have arisen from actual physical causes, and 
which, stripped of the garnishing given them by the 
centuries, have been explained and traced back to their 
origins by scientific research. 

In Africa, the Dark Continent, a name for the im- 
aginative to conjure with, have been found many of 
these explanations of mythological traditions. And it 
now appears that another, one of the commonest of 
all, has been deprived of its supernatural possibility 
as the result of African exploration. The belief in the 
former existence of fairy-like races of dwarfs, goblins, 



or elves, is general in all folklore. For years we have 
been aware of the actual existence of a race of pygmies 
in the interior of Africa. And now, authorities on the 
subject have expressed the belief that in this little- 
known race of black dwarfs, hidden to-day in the fast- 
nesses of the tropical forests of the Congo, but in past 
centuries probably far more common and widespread, 
we may have the origin of the dwarfs of tradition. Sir 
Harry Johnston, the well-known English explorer, 
made famous by his classic discovery of the okapi and 
by his researches among the ape-like little black people, 
is of this opinion. 

Roughly speaking, the great forests wherein the 
pygmies are found cover the entire Congo River basin, 
while other vast but partially isolated patches seem to 
indicate that once the entire continent south of the 
tropic of Cancer may have been one vast forest vary- 
ing only through climatic conditions. This was, be- 
yond doubt, an important factor in the history of the 
races of man and animals, a refuge, a barrier, and a 
deflector in the tremendous incursions and migrations 
that took place in the prehistoric ages. During the 
Pliocene invasions, the great herbivores apparently 
did not penetrate into the forests, but stayed in regions 
opener and more favorable to their mode of existence, 
while the great carnivores, 
which preyed upon the form- 
er, naturally did not wander 
far from the food supply. 
This left the mighty forest a 1 
a refuge for the more timid 
and defenseless mamma's 
and the anthropoid apes. 
These were driven from west- 
ern Asia and Europe by their offshoot, man, and the 
latter appears to have been the only creature able suc- 
cessfully to contend with the giant ancestors of our 
present-day gorillas, chimpanzees, and orang-outangs. 
The anthropoid apes were soon followed by the earliest 
type of humanity which entered the Dark Continent, 
and these too, urged on by the pressure of superior 
tribes, were gradually forced into the great forests. 

The human type, in all probability, first emerged 
from the ape in southeastern Asia, possibly in India. 
The higher types forced the negro from the continent 
in an eastward direction, across the intervening isl- 
ands, as far as Australia, and westward into Africa. 
Even to-day, ape-like negroes are found in the gloomy 
forests, who are doubtless direct descendants of these 
early types of man, who probably closely resembled 
their simian ancestors. They are found on the eastern 
border of the Congo woodland and in other portions of 
the Congo basin, and the attention of scientists was 
first called to them by Johnston, Grogan, and Sharpe. 
They are often dirty-yellowish brown in color and cov- 
ered with a fine down. Their faces are fairly hairy, 
with great prognathism, and retreating chins, while 
in general they are unintelligent and timid, having lit- 
tle tribal cohesion and usually liv- 
ing upon the fringes of higher 
tribes. Among the latter, individu- 
al types of the lower order crop 
out now and then, indicating that 
the two were, to a certain extent, 
merged in past ages. 

Whence the pygmies came or 
where they originated is unknown 
to us. In the hieroglyphic records 
of the Egyptians and other ancient 
people are accounts that prove con- 
clusively that the dwarfs existed in 
Africa at that time. However, from 
native traditions gathered by 
Schweinfurth, Junger, and other 
travelers, it appears that the little 
people occupied land as far north 
as the western Nile water-shed, and 
were driven thence by invasions of 
larger blacks. To-day they are con- 
fined to the Congo forests and to 
such portions of these as extend 
toward the Nile watershed and into 
Cameroon and French Gaboon. 
There seems to be some connection 
between the pygmies and the bush- 
men of South Africa, and if this is 
true, it gives color to the theory of 
the former wider occupancy of the continent by the 
dwarfs. Traces of pygmies have been found in Europe, 
and while there is no absolute proof of a prehistoric, 
universal, dwarf people, there is some ground for 
belief in the truth of this, and the acceptance of this 
theory furnishes us with an explanation for the gen- 
eral occurrence of the mythological dwarfs in human 
folklore. 

The personal appearance, characteristics, and traits 
of the Congo pygmies seem to give support to this 
belief. Small, ape-like, elfish creatures, furtive and 
mischievous, they closely parallel the brownies and 
goblins of our fairy tales. They live in the dense 
tangled forests in absolute savagery, and while they 
exhibit many ape-like features in their bodies, they 
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possess a certain alertness, which appears to make 
them more intelligent than other negroes. Such is 
their woodcraft, that they seem to have the power to 
appear and disappear like the elves themselves. They 
are even said at times to steal the children of the 
bigger negroes, leaving in place of these their own 
weazened offspring. Some truth is lent this by the 
appearance, among the little people, of blacks of nor- 
mal size and feature, though these may be fugitives 
from the tribes of other negroes. They are shy to a 
degree, and it is almost impossible for a stranger to 
apprQach them. This can only be accomplished 
through the mediation of a member of some tribe of 
larger blacks, with whom the little people have en- 
tered into friendly relations. Once their confidence has 
been obtained, they may be studied with less difficulty, 
though even then it is hard to get a closer insight into 
their lives and pursuits. 

The existence of the pygmies is of the rudest; they 
do not practise agriculture, and keep no domestic ani- 
mals. They live by means of hunting and snaring, 
eking this out by means of thieving from the big ne- 
groes, on the outskirts of whose tribes they usually 
establish their little colonies, though they are as un- 
stable as water, and range far and wide through the 
forests. They have seemingly become acquainted with 
metal only through contact with superior beings, and 



black head-hair. The original type may have been the 
red one, and, mingling with the first negro invaders, 
have produced the black . dwarfs. The black type is 
slightly larger, the tallest individual remarked by Sir 
Harry Johnston being five feet tall. According to the 
measurements of Johnston or his assistants, the aver- 
age height of the men is about four feet seven inches, 
while that of the women is four feet two inches. The 
face is prognathous, the upper lip long and not everted 
as much as in other types of negro, the chin weak and 
receding. The nose is broad, the wings large and 
prominent, the bridge very low. The neck is short, the 
head sunk between the shoulders, while the legs are 
short also, the feet large and turned in, the great toes 
having a tendency to separate from, the others. The 
pygmies are fairly hairy, and sonfetimes have beards 
of considerable length. The body hair is of two kinds, 
one a survival of the yellowish-brown foetus hair com- 
mon to all men, and the other a fairly thick growth 
on the chest and stomach. 

Many attempts have been made to bring members of 
these dwarf tribes to civilized countries, but these 
have almost uniformly failed, because of the reluc- 
tance of the little blacks to leave their native for- 
ests. Within recent months, however, a number of 
the pygmies have been brought to London, where they 
aroused great interest. The accompanying engraving 



strong and valuable number of this fine magazine. 
Many readers state that American Homes and Gar- 
dens is the handsomest of the monthly magazines. 
The interest of the illustrations and the fine print- 
ing of the August number amply justify this state- 
ment. 

m 1 m * m 

AMERICA'S FIRST LONG-DISTANCE MOTOR-BOAT RACE. 

The first long-distance race for power-driven boats 
which has been held in this country took place on 
July 22, 23, and 24, over a course some 325 miles in 
length, extending from College Point, N. Y., through 
Long Island, Block Island, Vineyard, and Nantucket 
Sounds, and around Cape Cod to Marblehead, Mass. 
The race was for boats under 40 feet in length, each 
of which was required to carry a crew of four men 
and a full equipment, consisting of rope, oars, bucket, 
compass, charts, lead line, cushions, blankets, cook- 
ing outfit, water, and provisions for a five days' cruise, 
and lastly, a life preserver for each member of the 
crew. One member of the crew of each boat could 
be a paid hand, but this must not be the pilot. 
The race was run under the auspices of the Knicker- 
bocker Yacht Club for a cup offered by The Rudder. 
The boats were entered under the rules of the Amer- 
ican Power Boat Association, and various time allow- 
ances were given. Twelve boats crossed the starting 





"Talisman," the Winner. Average 6}£ Knots, or 1}4 Miles an Hour. 



"Glissando," Which Won the Second Prize on Time Allowance. 




Start of the Race at College Point. The Course Was Some 325 Miles in Length, Extending from New York City to Marblehead, Mass. 
THE FIRST LONG-DISTANCE RACE FOR 40-FOOT MOTOR BOATS OF THE CRUISING TYPE TO BE HELD IN AMERICAN WATERS. 



their weapons were formerly of wood or stone only. 
They live in little conical huts about four feet high 
and four feet in diameter, constructed by thrusting 
withes in the ground, tying them together at the top, 
and thatching with leaves. Each man usually has but 
one wife, the couples housing together in a single hut, 
but as soon as a child leaves the mother's breast a 
separate hut is constructed for it, and as we can 
imagine, some of these are absurdly tiny. The women 
are said to be affectionate and make dutiful wives, 
sometimes marrying into the tribes of the larger 
negroes. 

The dwarfs have no separate language of their own, 
but speak, roughly, the dialects of the neighboring 
tribes of large blacks. Their intonation is musical, the 
pronunciation sharp and staccato. They learn other 
languages with ease, and are admirable mimics. They 
are fond of dancing and singing, tiieir songs being 
frequently decidedly musical. Their dances are ex- 
tremely grotesque and ludicrous, and are usually exe- 
cuted to the sound of their one musical instrument, 
a drum formed from a section of a hollow tree, cov- 
ered with hide. Their only aesthetic ornament con- 
sists in having two holes pierced through the upper 
lip, into which they insert flowers, teeth, or porcu- 
pine quills. While in the forests, they are usually 
absolutely unclothed, but they adopt sufficient covering 
for decency when they come into contact with others. 

The pygmies appear to be divisible into two types, one 
with reddish or yellowish-brown skin and a tendency 
to red in the hair, and the other black-skinned with 



shows a group of the dwarfs on shipboard while trav- 
eling from Africa to. Europe. 

* i ■ i > 

August Number of American Homes and Gardens. 

The August number of American Homes and Gar- 
dens — the second issue of the new series of the Scien- 
tific American Building Monthly — fulfills and im- 
proves on the promises made in the July number. The 
splendid house built on the Wissahickon near Phila- 
delphia for the late Mr. G. W. Bergner is illustrated and 
described by Barr Ferree, together with half a dozen 
other houses, most of which are abundantly illustrated 
with plans and interior views. George E. Walsh con- 
tributes an interesting paper on "Angoras for Pleasure 
and Profit"; Enos Brown reviews some of the latest 
and most important work of Mr. Burbank in a paper 
entitled "Luther Burbank and Plant Breeding"; Wal- 
ter A. Dyer writes suggestively on "The Nursery in 
America"; Joy Wheeler Dow continues his series on 
"Principles of Home Decoration"; and A. Russell Bond 
has a strong article on "How to Make a Camp in the 
Woods." Other articles comprise a discussion of the 
relationship between the arts and the house, and the 
first part of a valuable paper on "The Architect and 
His Charges." The Departments include "The Gar- 
den," "The Household," "Civic Betterment," "Science 
for the Home," and "The Observer" makes his first 
appearance with some shrewd and entertaining notes 
on "Suburban Development." "New Books," "Fifty 
Suggestions for the House," an article on "Cyanide 
Fumigation," and other timely papers make up a 



line in 1% minutes at noon on Saturday, the 22d 
ultimo. The largest of these, the "Blink" (which was 
40 feet long over all and 36 feet on the waterline, 
with a beam of 8 feet and a draft of 2y 2 feet) was 
the scratch boat, while the "General Bumps" (having 
a length over all of 28 feet, a waterline length of 26^ 
feet, a beam of 6 feet 8 inches, and a draft of 1 foot) 
was the smallest, and was given a time allowance of 
14 hours, 36 minutes, 32 seconds. This boat had an 
8-horse-power, twin-cylinder Grant-Ferris motor, while 
the "Blink" had a 30-horse-power, four-cylinder Buf- 
falo engine. Five of the remaining boats were about 
39 feet in length, and the remaining five about 32 feet. 
The highest-powered boat in the fleet was the "May," 
which was a very handsome 38-foot cruiser fitted with 
a 50-horse-power, four-cylinder New York Kerosene 
Oil Engine Company's motor employing as fuel ordi- 
nary kerosene sprayed into the cylinder and ignited 
by an electric spark. The "Talisman," entered and 
run by its owner, William Saville, of Boston, represent- 
ed the simplest type of cruiser, being fitted with an 
8-horse-power, single-cylinder, Murray & Tregotha en- 
gine having an 8-inch bore and 10-inch stroke and 
consuming about 1%' gallons of gasoline per hour. 
This boat, which turned out to be the winner, was 32 
feet 8 inches long over all, 29% feet on the water- 
line, 8 feet 7% inches beam, and 2 feet 1 inch draft. 
She had the greatest time allowance of any in the 
roce, this being 16 hours, 44 minutes, and 19 seconds. 

The boats had good weather during the first ten 
hours, but notwithstanding this, several of them de- 
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veloped troubles that delayed or stopped them. The 
"Igniter," a 32-footer equipped with a 15-horse-power, 
four-cylinder Buffalo engine, developed a broken 
thrust bearing (which was of the ball-bearing type) 
before she had gone 40 miles. By putting in at Nor- 
walk, the crew got the bearing repaired and after- 
ward ran as far as Plum Island, when cracks in the 
thrust collars developed again, and they were obliged 
to give up the race. The "May" also dropped out of 
the race at New Haven, on account of trouble with 
her clutch. 

During Saturday night and Sunday the boats en- 
countered a severe easterly storm, which caused sev- 
eral of them to put into the nearest harbor and wait 
for the weather to moderate. Among the boats that 
withdrew during this part of the race was the "Em 
Bee." The first boat to appear at Cottage City, Mass., 
was the "Blink," which arrived at 9:30 Sunday morn- 
ing. The "General Bumps" arrived at 1:40 P. M., and 
left a half hour later. As this boat was passing out 
of the harbor "Talisman" came in, and reported sight- 
ing several boats anchored along the Rhode Island 
shore. As no more of the leaders arrived before dark, 
it was apparent that the average time made by the 
winner would be slow. The "Aquila" was obliged to 
put into Vineyard Haven on Sunday afternoon be- 
cause of weak batteries. These were replaced, and 
she left at 5:50 P. M. 

The first boat to appear at the finishing point op- 
posite Marblehead was the "Talisman," which, it will 
be remembered, had the biggest handicap and the 
lowest rating of any of the craft. She crossed the 
finishing line at 9:24:56 A. M., having made the run 
of 280 nautical (322 statute) miles in 45 hours, 24 
minutes, and 56 seconds. During all this time the 
engine had been kept running without a single stop; 
and, although the boat stopped a few minutes at Cot- 
tage City to report, it had immediately resumed the 
race, and fought its way against a head wind and 
heavy sea around Cape Cod and northwest to Marble- 



head. Not until after passing Highland Light at 
2:10 A. M. Monday morning did the wind shift from 
dead ahead, at which point it had been for more than 
twenty-six hours. Although this made the course 
somewhat easier, the weather was still very rough, 
and the wind, striking the boat aslant, drove the spray 
in cutting sheets over its occupants. While crossing 
Massachusetts Bay a heavy fog was passed through. 
Despite this long journey through the various sounds 
along the coast and around Cape Cod in the Atlantic 
Ocean during a heavy gale, the staunch little "Talis- 
man" showed but little the effect of the tremendous 
tossing she had received during the greater part of 
her trip. The putty was squeezed out of her forward 
seams, but she did not leak, and the only damage she 
sustained was to her steering gear. A rope broke, 
and a temporary iron tiller was used while repairs 
were being made. That the little boat could maintain 
an average speed of 6% knots (7.49 miles per hour) 
under the severe weather conditions encountered is 
truly remarkable, and is a thorough demonstration of 
the great seaworthiness and reliability of the American 
launch or motor boat, as it is nowadays termed. 

The second boat to finish, the "Blink," reached Mar- 
blehead at 5:27:10 Monday afternoon, or 8 hours, 2 
minutes, and 14 seconds after the "Talisman," which, 
if her time allowance is considered, beat the larger 
boat by 24 hours, 46 minutes, and 33 seconds. Rough 
weather on the shoals and trouble with her muffler, 
which became disconnected in a heavy sea, caused the 
"Blink" to put in at Hyannis, where she lay several 
hours during Sunday night, and was passed in the 
meantime by the "Talisman." The third and fourth 
boats to finish were the "Aquila" and the "Glissando," 
which arrived within four seconds of each other, the 
former at 7:30: 08. The latter boat, because of her 
time allowance of 10:37:56, won second place from the 
"Blink" by 8 hours, 34 minutes, and 58 seconds, and 
was awarded the second prize. 

The fifth and last boat to finish was the "Woodpile," 



which crossed the line at 2:48 A. M. July . 25. This 
was one of the two boats equipped with a two- 
cylinder, two-cycle motor, all of the others having 
motors of the four-cycle type. Although less than 
half of the contestants finished, the race may be con- 
sidered a success, as most of the boats which failed 
did so on account of minor troubles, and not because 
of unseaworthiness or badly-operating motors. While 
most of the boats were new this year, and specially 
built for the occasion, the winner is a year old, and 
was built for her owner to be used as a comfortable 
family cruising boat. The great seaworthiness of this 
type of boat, and the entire practicability of its use 
in the roughest weather, stamps it as a type far su- 
perior for comfort and for every-day use to the high- 
powered freaks, such as tried to cross the Mediter- 
ranean last spring with such disastrous results. That 
a boat of this kind can live in the open sea during a 
storm, shows the entire practicability of equipping 
our life-saving stations with motor life-saving boats, 
and it is to be hoped that the government will soon 
take some steps in this direction. 



A new type of coupling for railroad cars has been 
devised by Mr. Edward Watson, of Glasgow, and some 
interesting demonstrations were recently carried out 
therewith. The coupling comprises two similar steel 
castings, one fixed to each car and projecting from the 
center of the ends of the wagon, and limited as re- 
gards side and end motion due to buffing shocks by 
springs in the usual way. Each coupling has two 
catches with taper faces. When the cars meet, the 
pressure between the opposing faces causes a partial 
rotation of the coupling. This allows the catches to 
engage with each other, and the vehicles are locked 
together. The coupling heads are absolutely devoid 
of pivoted catches, springs, and other such devices. 
The heads may be unlocked by raising a lever on each 
side of the train, and return automatically to their 
working position as the wagons separate, if required. 



RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

SAFETY SIGNAL SYSTEM. — F- V. King, 
Winslow, Ariz. Ter. Train and engine men 
sometimes forget that they have to meet and 
pass another train at a point on the run and 
run past and collide with the other train. 
The object of the inventor is to provide 
mechanism whereby when the predetermined 
point has been reached a signal will be operated 
in the cab or car, so that the conductor's or 
engineer's attention will be called to the order 
received from the train-dispatcher at some 
station back on the road, whereby he will 
again read his order and be prevented from 
passing such predetermined point without 
carrying out such order. 



Of Interest to Farmers, 

FOLDING COOP. — R. Yoakum and P. C. 
McKee, Houston, Texas. The invention re- 
lates to folding coops used for the transpor- 
tation of poultry, such as live fowls, from one 
point to another by boat or rail, and has for 
its object to provide novel details of construc- 
tion for a folding coop which render it very 
substantial either when erected for service or 
when folded into a compact package and en- 
able the production of the coop at a moderate 
cost. The invention affords convenient means 
for supplying food and water and to keep 
these clean in transit when a number of these 
coops with poultry are piled in tiers in cars 
or vessels. 

HARVESTER. — J. W. Buetless and J. 
W. Little, McCook, Neb. This machine 
operates advantageously in cutting and loosen- 
ing the earth and turning away a portion at 
each side of the row by the disks, which re- 
lieves the scoop and prepares the beet to be 
readily freed from the soil ; in maintaining 
position of the beet until grasped by the con- 
veyers, preventing its presentation to the cut- 
ters in a wrong position ; in the automatic 
adjustment of cutters by the gage, which com- 
pels a fixed depth of cut, without regard to 
position of beet, and in ready adjustment of 
all operating parts and their adaptability to 
varying conditions. 

HAY-RETAINING DEVICE FOR STACK- 
ERS. — J. O. McCeeeey, Fort Morgan, Col. 
This device has a fixed position relative to the 
carrier-teeth of the stacker, the rake-teeth 
being adapted to pass over the device when 
depositing hay on the carrier-teeth, and the 
device has tension-controlled fingers automatic- 
ally depressed as the rake-teeth pass over the 
carrier-teeth to deliver their load to the latter 
and which fingers automatically rise at the 
back of the load of hay prior to the with- 
drawal of the rake-teeth, so that when the 
latter are withdrawn from the carrier-teeth no 
portion of the load is withdrawn. 



Of General Interest. 

TROUSERS-RETAINER. — S. Reitee, Jersey 
City, N. J. One feature of the invention is to 
provide a belt or elastic strap which follows 
the exterior of the trousers at the waistband, 
extending along the back of the waistband, 
being attached at its extremities to the for- 



ward suspender-buttons, so that while the 
trousers are held up by the device in a com- 
fortable manner no severe pressure is brought 
to bear upon the abdomen. 

RAZOR.— C. L. Gieaed, Little Valley, N. Y. 
This implement belongs to that class known 
as "safety razors," and the purpose of the im- 
provement is to provide a razor of the usual 
form or type in which instead of the blade 
being an integral portion of the shank a shell 
is directly connected with the shank, having 
the customary cross-sectional and longitudinal 
shape of an ordinary razor-blade, while the 
blade is made very thin, with straight side 
faces, and is mounted for movement in said 
shell to and from its back and open front edge. 

SHIPPING-PACKAGE. — A. Fonts, New 
York, N. Y. This improved shipping-package 
is more especially designed for safely shipping 
fresh tomatoes and like perishable products 
from a warm climate to a cold one and for 
distributing the products in the cold climate 
to retailers during the winter season, to pre- 
vent freezing of the products while in trans- 
portation, or distribution. 

PNEUMATIC PILLOW.— L. F. Doellingee, 
Des Moines, Iowa. In this instance the in- 
vention refers to pneumatic pillows and the 
like, Mr. Doellinger's more particular object 
being to provide means for readily inflating it. 
These means ' very conveniently and quickly 
insure the operation of inflating, deflating and 
folding. The pump is a portable affair form- 
ing practically a part of the pillow and is 
preferably left in position while in use. When 
the pillow is in use the pump is concealed. 

COPY-HOLDER, — J. Cook, Oelwein, Iowa. 
This holder is of that class used by the 
operators of type-writing machines for holding 
notes or copy which is being transcribed. The 
object of the invention is to produce a device 
of simple construction which is especially 
adapted for holding copy of all kinds < in a 
simple manner. A feature is the extensibility 
of the device and the simplicity of its con- 
struction to facilitate its easy operation. 

FRAMELESS AWNING.— S. C. Ceowe, Bos- 
ton, Mass. The chief objects of the invention 
are to do away with the frames that are or- 
dinarily used and to provide means for ef- 
ficiently and effectively operating the awning- 
cover to open and close it. These objects are 
accomplished by substituting movable bars for 
the frame and employing a system of flexible 
connections for manipulating the bars and 
cover. 

CHEESE-CUTTER.— B. Blood, Cceur d'Alene, 
Idaho. In the present patent the invention is 
an improvement in cheese cutters, and relates 
particularly to the devices in connection with 
the knife whereby to indicate accurately the 
amount of cheese to be cut from any bulk to 
secure a slice of any desired weight. 

COUNTER-GUARD. — J. S. Aueebach, New 
York, N. Y. In this case the improvement 
has reference to counter-guards, the inventor's 
more particular object being to provide a type 
of guard which can be used for supporting 
transparent plates over a counter, so as to 
protect candies or other merchandise and to 
enable the same to be displayed to advantage. 

ARTIFICIAL UPPER DENTURE. — L. L. 
White, Portland, Ore. The invention relates 
to dentistry, and its object is to provide cer- 



tain new and useful improvements in artificial 
dentures whereby the plate is caused to cleave 
to the roof of the mouth by atmospheric pres- 
sure. The arrangement can be cheaply manu- 
factured, and the dentist can conveniently 
place the denture securely in position. 

TENT STRUCTURE.— J. E. Walsh, New 
York, N. Y. This claim is on improvements 
in tent structures, the object of the inventor 
being to provide a tent having a framing the 
several members of which may be readily put 
together to form a strong and durable struc- 
ture and that may be separated and packed in 
a comparatively small space convenient for 
transportation or storage. It is particularly 
designed for military camps, fields, hos- 
pitals, etc. 



Heating and Lighting. 

VENTILATING-HEATER.— C. B. Holding, 
Toledo, Ohio. This improvement refers to a 
heating device which is arranged to act as a 
ventilator and which is provided with means 
for causing circulation of the heated air. The 
objects are to provide for the above functions, 
and especially to obtain a stove or other heat- 
ing device which will permit the passage of 
air directly through the fire, but out of con- 
tact with it, in order to quickly and efficiently 
heat it. 



Household Utilities. 

SHUTTER-FASTENER. — W. A. Joedan, 
New Orleans, La. The invention pertains to 
improvements in fasteners which are used on 
the inside of ordinary hinged shutters and 
which engage with lugs or catches on the 
window frame. The object is to provide a 
fastener which cannot be released from the 
outside when the shutters are closed and 
which will be certain in its action and which 
can be securely locked in operative position. 



Machines and Mechanical Devices. 

REELING-MACHINE FOR PAPER OR 
OTHER FABRICS. — W. H. Waldeon, New 
Brunswick, N. J. The object of the present 
invention is to provide a machine arranged to 
insure automatic reeling or winding up of 
paper or other fabric, to allow convenient ad- 
justment of the winding-roll, and to permit 
bringing the paper under proper tension. The 
invention relates to machines, such as shown 
and described in the Letters Patent of the 
United States formerly granted to Mr. 
Waldron. 

FIRE APPARATUS. — S. A. A. Stenbeeg, 
San Francisco, Cal. The object of this inven- 
tion which relates to stationary fire-systems, 
is to provide a fire apparatus designed for use 
on fire-hydrants in streets and other places 
and arranged to permit firemen, policemen, 
watchmen, and other authorized persons to 
make immediate use of the apparatus for ex- 
tinguishing fires in the immediate neighbor- 
hood in which the hydrant is located. 

GAS-GENERATOR. — J. J. Nix, Los An- 
geles, Cal. An important feature of the in- 
vention lies in the provision of two combustion 
and expansion chambers separated by a shal- 
low checker-work of large area, thus allowing 
perfect expansion of the gas and a consequent 



gain in volume and bringing about a thorough 
association between the gas and checker-work, 
so as eventually to fix the gas. It relates to 
apparatus for generating gas, particularly 
from hydrocarbon oil atomized by air and 
steam. 

MACHINE FOR MAKING PAPER ARTI- 
CLES.— F. J. Motz, New York, N. Y. The 
invention resides in a certain novel machine 
by which seamless paper articles may be pro- 
duced, the machine being of that form having 
a vat and means for automatically submerging 
foraminous shapes therein and withdrawing 
them therefrom and exerting through the 
shapes a fluid movement during the submerg- 
ence, thus causing the pulp to adhere to the 
shapes, so that after withdrawal from the vat 
the pulp may be allowed to harden or set on 
the shapes to form the finished articles. 

OIL-PRESS.— D. J. Heideeich, Boyce, La. 
The leading feature of the invention resides in 
the arrangement of (preferably two) rotary 
turrets, each bearing a number of press-cylin- 
ders. The inventor employs means by which 
he greatly increases the capacity of the press 
and by a novel manner of interarranging the 
elements is able to dispense with a large per- 
centage of the labor skilled and unskilled 
heretofore employed in this class of machinery. 
It relates to a press adapted particularly for 
producing oil from cotton seed and other oil- 
producing material. 

SAW-FILING MACHINE. — C. H. Slack, 
New York, N. Y. In this patent the inven- 
tion has reference to a machine for filing 
saws ; and by this means a saw may be placed 
in the machine and the machine adjusted so 
that by driving the machine the saw will be 
accurately and uniformly filed throughout its 
length. 

RATCHET-WHEEL MECHANISM. — A. 

Benoit, J. Gu£niffet, J. Nicault, and E. 
Dang-ee, 7 Rue Deparcieux, Paris, France. 
The object of this invention is to provide a 
mechanism which will allow of the ratchet- 
wheel being rapidly revolved by a step-by-step 
rotation, while being prevented each time from 
turning farther than the distance at which 
the pawl has moved forward whatever may be 
the speed and momentum of the wheel and the 
elements which revolve with the same. 

LAWN-MOWER ATTACHMENT. — J. W. 
Bonsall, Glenville, Ohio. Mr. Bonsall's in- 
vention has reference to an improvement in 
lawn-mowers, his object in this instance being 
the reduction of the number of parts and the 
prevention of any grass being carried around 
by the rotating knives and insuring the cutting 
of all grass within the path of the mower. 



Prime Movers and Their Accessories. 

ROTARY ENGINE. — H. M. Lofton, At- 
lanta, Ga. This invention relates particularly 
to that class of engines in which a revolving 
piston, provided with blades which may be 
projected from and drawn into its rim, 
operates within a casing to which steam is 
admitted and exhausted ; and has for an ob- 
ject to provide means whereby to secure an 
efficient operation of the steam upon the 
blades and to relieve any tendency of steam to 
press the blades tightly against the walls ol 
their guide-grooves in such manner as to im- 
pede free operation of the blades in the piston, 
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ROTARY ENGINE. — J. R. Lewis, Jersey 
City, N. J. The invention relates to engines 
and more particularly to those of the rotary 
type. Its principal objects are to provide a 
simple and efficient engine. By the means 
employed both the impact and expansion force 
of the steam are utilized. If the apparatus 
is to be used as an internal-combustion en- 
gine, the supply may be to the casing-section, 
the exhaust of which is delivered to one of 
the two separate sections. In this manner not 
only is the impact of the exhaust applied to 
the rotating of the shaft, but a muffling effect 
is secured in its passage 'between the blades 
with comparatively little back pressure. 

OIL-BURNER. — W. S. Jenkins, Cleburne, 
Texas. This improvement pertains to an ap- 
paratus for burning heavy oils with the aid 
of an atomizing-jet. It is particularly adapted 
to locomotive-work ; but it is useful in other 
connections — for example, with stationary and 
marine boilers. A special feature lies in an 
arrangement causing the oil to flow steadily 
from the burner in common with the atomiz- 
ing jet of ste^m or other fluid, thus producing 
a regular flame and thorough •combustion. 

ROTARY VALVE. — J. Cruikshank, York- 
town, Va. In the present patent, Mr. Cruik- 
shank's invention is an improvement in the 
valve action of steam-engines, and is intended 
to relieve the valve-seat of boiler-pressure and 
to keep the balance without readjustment, 
without regard to what pressure there may 
be in the boiler. This note will be followed 
later by a cut and a fuller explanation of 
this important invention. 



Railways and Their Accessories. 

MAIL-BAG-DELIVERY DEVICE.— P. J. A. 

Schnooh, Holstein, Iowa. Mr. Schnoor em- 
ploys a specially-constructed derrick at each of 
the railway-stations or other places at which 
the mail-bags are to be delivered and taken up 
by the devices on the car, and within the car 
employs a specially-constructed swinging crane, 
combined with retaining devices therefor, as 
well as operating devices and specially-con- 
structed brake devices for preventing motion 
of the car from causing the mail-bag to be 
carried too violently within the car as the 
crane is caused to be swung in an inward 
direction. 

BRAKE. — C. E. F. Burnley, Eckman, West 
Va. This brake is more particularly adapted 
for use upon such vehicles as mine-cars. When 
brakes are mounted upon hangers supported 
upon fixed pivots, they must be constructed 
with accuracy to secure equal pressure upon 
front and rear wheels, and even this will con- 
tinue only so long as wear on shoes is iden- 
tical, a condition not attained in practice. 
Therefore one pair of shoes wears more than 
the other and power applied is expended upon 
the least-worn pair and the hangers, with 
companion shoes having little or no friction 
upon the wheels. This invention allows the 
shoes to bear upon the wheels with equal 
force, this continuing until all the shoes are 
worn out. 



Pertaining to Recreation. 

SWING. — T. H. Bargee, Peekskill, N. Y. 
Mr. Karger's invention pertains to swings, the 
main objects being to secure great flexibility 
and to provide for the operation and ex- 
penditure, of comparatively little power with- 
out introducing any complications or any 
features likely to get readily out of order. 



Pertaining to Vehicles. 

LOG-CART. — R. J. Williams, Natalbany, 
La. In operation the tongue of this device is 
made slidable by removing a pin, and the sets 
of hooks are attached to the logs to be car- 
ried. Horses or other moving power is at- 
tached to the tongue end, and by this means a 
chain will draw a lever forward until the hook 
engages a catch. Logs are thus raised by 
reason of chains being wound on a drum. The 
tongue is then slid back, and the pin is again 
placed in its opening and logs are ready for 
transportation. To unload, lift the handle of 
the catch, to disengage the hook, and the logs' 
weight causes them to drop upon the ground 
on skids. Hooks disengage themselves, and the 
cart is ready for another load. 

V Kill CLE. — T. Wilson, Lewistown, Mont. 
The invention relates to vehicles, and particu- 
larly to sleighs. The principal object is to 
provide an automobile vehicle of this character 
which will operate satisfactorily under vary- 
ing conditions of surface over which propelled. 
Although in this case the power-shaft is ro- 
tated by means of an explosive-engine, any 
convenient motor may be employed or if the 
vehicle be sufficiently light hand-operated mech- 
anism may be used to effect the driving of 
the shaft. 



Designs. 

DESIGN FOR A PENDANT.— G. Fox, Cin- 
cinnati, Ohio. This design is for a watch- 
chain pendant, society pin, or badge. It in- 
cludes two elks facing each other, rampant, 
their horns being connected by a ring, and the 
hind legs of the animals being attached to and 
suspending ornamental scrolls surrounding a 
disk or plate bearing a representation of a 
mallet and a rolled chart. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 



Business ana Personal Wants, 



READ THIS COLUMN CAREFULLY —You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. I11 every case it is neces- 
sary to give the number of the inquiry. 

MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 7104.— For manufacturers of picture 
mouldings. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 7105.— For manufacturers of blue 
flame (paraffin) stoves. 

For bridge erecting engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 7106.— For manufacturers of red 
cedar bark. 

2d-hand machinery. Walsh's Sons & Co., Newark, N. J. 

Inquiry No- 7107.— Wanted, small planing mill 
with all equipments. 

Perforated Metals, Harrington & King Perforating 

Co., Chicago. 

Inquiry No. 7108.— For manufacturers of alcohtrl 
engines. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St. 
Chagrin Falls, O. 

Inquiry No. 7109.— For manufacturers of nut- 
cracking machinery. 

Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co,, Chicago. 

Inquiry No. 7110.— W a n t e d, address of the 
Mitchell models of the Westinghouse air brake. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 7111.— For manufacturers of adver- 
tising novelties. 

Marketers of meritorious inventions and specialties 
throughout the world. Tatem Mfg. Co., Buffalo, N. Y. 

Inquiry No. 7112.— P^or manufacturers or users of 
automatic electric switching devices for use on street 
railways. 

I sell patents. To buy them on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo, N. Y. 

Inquiry No. 7113.— For manufacturers of small, 
flat, flexible chains. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of L_ it 138th Street, New York. 

Inquiry No. 7114.— For manufacturers of high- 
grade toilet mirrors. 

WANTED.— Manufacturers of the Solid Back Scrub 
Brusb, and other brushes. Handy Article Co., 117 S. 
Michigan Street, South Bend, Ind. 

Inquiry No. 7115.— For manufacturers of weight 
motors or blowers, to be used in connection with gaso- 
line light system. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 46th Street 
and Packers Avenue, Chicago, 111. 

Inquiry No. 7116.— For manufacturers of air 
pumps to be run by water for gasoline light system. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, wood 
fiber machinery and tools. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 7117.— For firms who sell all kinds of 
household goods, hardware, etc., nothing to cost over 
10 cents each. 

Absolute privacy for inventors and experimenting 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St. , New York. Write to-day. 

Inquiry No. 7118.--For manufacturers of wire 
goods such as paper fasteners, small coil springs for 
holding display cards, etc. 

Wanted.— To buy ideas or patents for new articles 
to manufacture as a side line. Will consider all propo- 
sitions, but prefer articles commonly used by the 
populace. Briefly give full particulars. F. Raniville 
Co., Grand Rapids, Mich. 

Inquiry No. 71 19.— For manufacturers of cellu- 
lose from cornstalks. 

Quantity Clerk Wanted. — In the office of a 
large ornamental iron and bronze manufacturing com- 
pany. A man understanding plans. Opportunity to 
develop from drafting office to quantity and estimat- 
ing clerk. Address Clerk, P. O. Box 773, JSew York. 

Ingiiiry No. 7120.— For manufacturers of beads 
out of soft stone. 

A GOOD LOVE STORY. 

" A Paper Proposal " is the title of a clever piece of 
fiction contained in " Mountain and Lake Resorts," a 
book just issued by the LACKAWANNA RAILROAD 
in which some of the most delightful summer resorts 
in the east are illustrated and described. The story is 
well worth reading, and the other information may 
help you in selecting your vacation place. 

The book will be mailed on receipt of ten cents in 
stamps addressed to T. W. LEE, General Passenger 
^gent, New York City. 

Inquiry No. 7121 .—For manufacturers of con- 
densers for telephone or wireless telegraph. 

Young man, practical engineer, large acquaintance, 
desires to represent manufacturer on Pacific coast on 
commission basis ; can furnish best of references as to 
industry, character and ability. Address YV\ Brown 
Smith, 620-622 Laughlin Building, Los Angeles, Cal. 

Inquiry No. 7122.— For manufacturers of glass 

tubing having I- It) inch inside diameter, for making 
wireless telegraph coherers. 

Inquiry No. 7123.- For parties who can furnish 
raw hide. 

Inquiry No. 7124.— For manufacturers of wire 

musical instrument strings. 

Inquiry Ao. 7125.— For manufacturers of adver- 
tising novelties. 

Inquiry No. 7126.— For manufacturers of cap- 
sules of carbon dioxide gas; also siphon for charging 
water. 

Inquiry Nc». 7127.— For parties selling sheet alu- 
minium and a soldering flux for soldering aluminium. 

Inquiry l\o. 7128.— For manufacturers of ma- 
chinery for making ban ma into fine flour. 

Inquiry No. 7129.— For manufacturers of brass 
band instruments. 

Inquiry No. 71 30.— For manufacturers of springs 
wound by a key and run for five or ten minutes. 

Inquirv No. 7131.— For parties who print colored 
pictures on paper in one continuous piece of about 6 
inches wide and 12 feet long. 

Inquiry No. 7132.— For manufacturers of tele- ' 
scoping steel nag poles. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americp.n Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9717) P. H. C. asks: 1. I ask you 

to explain in your column of Notes and Queries 
why a small battery motor will run on a 110- 
volt alternating current when a 50 candle- 
power lamp is put in series. If the 50 
candle-power lamp is removed and a 16 candle- 
power put in its place, the motor will not 
start. A. A 16-candle lamp does not carry 
current enough to run your motor ; a 50-candle 
lamp does. 2. How long a spark ought an 
induction coil to give which is 8 inches long, 
7% inches in diameter, the core being 1 inch 
in diameter ; the primary coil consisting of 
j two layers of No. 16 copper wire and the sec- 
! ondary coil containing 4 pounds of No. 36 
j copper wire? A. You may be able to get a 
f spark 3 inches long from your coil, but its 
proportions are not of the best. The primary 
winding is of too small a wire. No. 12 would 
have been right. The coil is too short. It 
should have been 12 or 14 inches. This would 
have made the outside diameter less, and 
brought the secondary nearer the primary and 
| into a stronger magnetic field. The coil might 
then have given a spark of four inches. See 
our Supplement No. 1527 for plans for a 4- 
; inch coil ; price ten cents. 3. Having five 
1 known parallel forces applied at known points 
to a stick, what is meant by taking one of 
those points as the center of moments V 
A. When a point is taken as the center of 
moments, a force acting at that point does not 
assist in* any way to rotate the stick. It sim- 
ply produces pressure on the point. 4. What 
is meant by moments of forces? A. The mo- 
ment of a force is the value of that force in 
producing rotation of the bar or wheel to 
which it is applied. The value of any force 
in moment is equal to the product of the force 
multiplied by the acting distance of the force. 
See textbook of physics for full explanation of 
moments and forces. 

(9718) G. W. asks: 1. In a sal-am- 
moniac battery the zinc was crystallized. Now 
I suppose that the zinc ions were deposited 
on the carbon. A. If too strong a solution of 
sal-ammoniac is used in the Le Clanche cell, 
the result is the formation of crystals upon 
the zinc which cut down the current from the 
cell. The solution should not be stronger than 
3 ounces of sal-ammoniac to a pint of water. 
We do not think the zinc ions had given up 
their job and returned to the carbon in your 
case. Since the solution was too strong, there 
were not so many ions as there should have 
been for the production of current. 2. I have a 
small spark coil which we made ourselves, and 
a while ago tried to work it with four cells of 
dry battery, and the amperage in four cells 
was the same as in one. Why was this? A. 
The discovery that four cells in series gave no 
more current than one cell has been made as 
an original discovery by a great many people 
who had not learned the relation of the resis- 
tance of the circuit to the proper arrangement 
of the battery. When the resistance of the 
circuit is low (the external resistance, as it is 
called) put the cells in multiple. The addition 
of cells in series does not increase the amperes 
delivered to the line proportionally, and energy 
is wasted. On the other hand, when the ex- 
ternal resistance is high, put the battery in 
series. You will find this demonstrated in 
textbooks of electricity. See Swoope's "Ele- 
mentary Lessons," price $2 by mail. 

(9719) F. J. B. asks: We have a 
small ground switchboard with series jacks, 
from which it seems as if we could hear talk 
when lines are busy, but though they sometimes 
talk quite loud, nothing can be distinguished. 
A. Grounded lines are almost inevitably sub- 
ject to the annoyance of cross talk. It is due 
to the fact that different wires lie nearly par- 
allel to each other, over some portion of their 
course ; perhaps in coming into or in going out | 
of the central. The only certain remedy for 
this is a metallic circuit. Then the wires of 
each circuit are carried on the poles in such a 
way that they are twisted around each other 
quite often. 

(9720) E. De V. asks: Will you 
please tell me what kind of steel makes the 
best bar magnets? Also, I would like to know 
the relative strength of bar and electro-mag- 
nets. A. For permanent magnets some prefer 
Jessop's steel, some Stubs' steel, some man- 
ganese steel, and some tungsten steel. Prob- 
ably any good high-grade steel will answer very 
well for the purpose, with little to choose. 



This is generally the case when there are so 
many opinions on a matter. There is no 
"relative strength" of perr °nt magnets. A 
good permanent magnet m " -e times its 

own weight. An electro-n 'ch 

more than this. 

! 

j (9721) J. J. G. asks: Does an ob- 
ject which is viewed through the telescope of 
an engineer's transit appear to be larger than 
when seen with the naked eye? Although this 
may seem to you to be a foolish question, I 
find that several of my acquaintances, two of 
whom are graduate civil engineers, claim that 
while the image is clearer, it is no larger. By 
looking through the telescope with one eye 
and past it with the other, I am able to see 
both object and image at the same time, and 
thus seen the superficial areas appear to be 
about as 1 to 16. My friends claim that this 
is due to my eyes, but I do not think so. 
A. An engineer's transit usually is provided 
with a telescope which will magnify from 3 to 
6 diameters, or from 9 to 16 times. If it did 

j not magnify at all, an object seen through it 
would not be seen any more distinctly than 
with the naked eye. A simple way to deter- 
mine the magnifying power of a glass is to 
look at bricks at some distance with one eye 
through the telescope and with the other eye 
directly. Find how many bricks seen with the 
naked eye are covered by one brick seen 
through the telescope. This is the number of 
diameters the telescope magnifies. 

(9722) E. G. S. asks: Will you kind- 
ly give an explanation of the following 
through the columns of your paper? If a one- 
cent piece be centered over the end of a spool 
such as cotton thread comes on, and barely 
supported by pins, a current of air blown 
through the hole in the spool, instead of forc- 
ing the coin away actually produces a kind of 
suction and holds the coin tighter than ever, 
so that the spool may be held in a position 
where the coin will fall off as soon as the 
current of air stops, while something seems to 
hold the coin on while the current of air is 
passing. A. There are many variations of the 
spool and coin experiment which you ask about. 
Some of these are given in Hopkins's "Experi- 
mental Science," which we send for $5. The 
most practical one is the ball nozzle of fire 
engine hose to disperse the water as it issues 
from the nozzle in a fine spray, the ball in 
the nozzle sticking tighter as the pressure of 
the water increases. The explanation is sim- 
ple. The air is forced to spread out under 
the coin as it issues from" the hole in the 
spool, and as it spreads the pressure of the 
air is reduced. The swifter the stream of 
air the more rapid the spreading of the air, 
and the more the consequent reduction of the 
pressure of the air under the coin. So the air 
under the coin has less pressure than the outer 
air, and this excess of pressure of the outer 
air it is which pushes the coin against the 
end of the spool. 

(9723) J. W. M. says: Does the 
shadow of a cloud move over the earth's sur- 
face faster than the cloud, the cloud moving 
in an easterly direction? If so, is the dif- 
ference susceptible of measurement? Would 
the time of day affect the answer to the ques- 
tion in any way? Or the direction of the 
cloud's motion ? A. The shadow of a cloud 
does not move perceptibly faster than the 
cloud itself moves. Clouds vary in altitude 
above the earth's surface. Aeronauts at the 
highest altitudes attained have still seen 
cirrus clouds above them. The ordinary heavy 
cumulus clouds, however, are not at any high 
altitudes ; probably five miles would be a 
maximum for them. So the distance of the 
cloud from the sun is almost the same as the 
distance of the earth's surface from the sun, 
and the shadow of the cloud, cast by the sun, 
will move with the same velocity as the cloud 
and in the same direction. Nor can the cur- 
vature of the earth, that is, the time of day, 
affect the relative motion very much. 

(9724) H. N. asks: 1. G. F. in 

Query 9677 says : Is there any sound when 
there is no ear to hear it? I read in a. book 
of the roaring gale on the vast ocean where 
no ship had ever sailed. The sea gulls were 
supposed to hear it. Now, can there be a 
howiing gale without such obstructions as a 
ship's rigging, etc., to cause the sound? A. 
The explanation of what you write about 
sound is found in the dictionary in the mean- 
ings of the word. There are two. One is the 
sensation in the mind, as when you say "I hear 
a sound" ; the other the mechanical cause of 
the sensation, as when you say a sound Is 
produced by the vibration of some heavy body. 
In the first sense there is no sound where 
there is no ear to receive it. 2. What re- 
duction is made in the lifting power of an or- 
dinary hand well pump at different altitudes? 
A claims that at this elevation, 3,000 feet 
above sea level, 25 per cent of height should 
be deducted, i. e., the pump won't lift water 
33 feet, but only 75 per cent of that height, 
or 24.75 feet. A. At an altitude of 3,000 feet 
the pressure of the air is about 27 inches 
when it is 30 inches at the sea level. This Is 
a tenth less than normal ; hence a pump will 
lift water nine-tenths as high as when the 
barometer is at 30 inches. The height to 
which an ordinary pump will lift water is 
practically 23 feet to 30 feet at full pressure \ 
hence at 27 inches such a pump w 7 ill lift 25 
feet to 27 feet. This of course is on the 
supposition that the pump is in good condi- 
tion. 
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Veeder Odometers show the exact distance travelled, keep- 
ing a constant record' of the mileage. For use on buggies, 
carriages, wagons, runabouts, motor cycles and automobiles. 

| Prices from $3.50 to $25. Most automobile manufacturers will 
Veeder Odometer with your car without 
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"Hie Clipper Cup 

B3?" Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching paners together. 

Best & Cheapest. All Stationers. 

CLIPPER MF«, CO., 

401 West 124th St., New York, U.S.A. 

For free samples and information write to us. 




IiOwest Round Trip Rates to Pacific Coast 
Points via The JNickel Plate Road. 

$69.50 Buffalo to Portland, Seattle or Tacoma and re- 
turn, daily until September 29. Tickets may be routed 
through California at slightly higher rate. 

$76.50 Buffalo to San Francisco or Los Angeles and 
return. Daily August 6th to 14th inclusive. 

For particulars, write A. W. BCCLEStone, D. P. A. 
385 Broadway, New York City. 

The Wonder Gasoline Motors 

Something New and Up-to-date 

More powtr for less money than any other 
machine on the market. No 
valves, gears, etc., to «-et out of 
order. Jump Spark. Our 1^ 
H. P. marine outfit is a " WIN- 
NER." Solid or reversing pro- 
peller. Our prices will surprise 
you. Write to-day. Marine or 
stationary outfits to suit any re- 
quirements up to 5 H. P. 
Tie R. M. Cornwell Co., 406 S. Salina St., Syracuse, N. Y. 

ELECTRO MOTOR. SIMPLE, HOW TO 

make. -By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
can Sitpplemkxt, No. <>4 I . Price 10 cents. To be 
had at this office and from ail newsdealers. 

THE MIDGET DYNAMO OR MOTOR 

Price as shown $7.50 

Without Hand Power $4.50 

Price includes full instructions for the cave of the 
machine and for performing 35 IMPORT- 
ANT EXPERIMENTS. 

This machine has been or .he 

market over ten years and har seen 

gradually developed to its > esent 

state of perfection 

ELBIilUGE ELECTRICAL, MF . CO. 

Water St., ELBRIDGE, N. Y., U. F A. 




Andrew Carnegie, Thomas A. Edison 

and many other successful men be- 
gan their careers at Telegraph 
Operating. Why don't you 
learn? For $1.75 we will 
send you a complete 
N. D. outfit witn 
book of instructions, 
by express (not pre- 
paid). Send for cata- 
log of electric appa- 
ratus, supplies and 
novelties. 
J. H. Bunnell & Co., Inc., 20 Park Place New York 
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on land or water. Salisbury Double 
Cylinder Motor 434 x5. Water Jacket 
Cylinders and Head, Aluminum Crank 
Case, Self-Oiling, Nickel Steel Valves, 
Forged Steel Shaft. Salisbury 
Motors are Keliable. Prices mod- 
erate. 

Send for Catalogue. 

BUFFALO ENGINE CO., Mfrs. 
272-274 Michigan St., Buffalo, N. Y. 
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ELEVEN-INCH SCREW 
{CUTTING LATHE 

For foot or power as 
wanted. Has power 
cross feed and com- 
pound rest. A strictly 
high grade, modern 
tool. Ask us for print- 
ed matter. Descriptive 
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B. F. 1IARYE8 CO. 

Roekford, 111. 

European B y anch, 149 Queen 
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WOLVERINE 

SEI/F STARTING AND 
REVERSING 

Gasoline Marine Engines 

3 to 18 horse power. Launches 
18 to 75 ft. Write for catalogue. 

WOLVERINE MOTOR WORKS 
Grand Rapids, Mich., U. S. A. 

Brooklyn office, 97 22dSt. 



(9725) S. L. S. asks: Please state 
whether the current from a step-down trans- 
former is direct or alternating? A. All sta- 
tionary transformers deliver alternating cur- 
rents. The step-down transformer receives an 
alternating current of a certain voltage and 
changes it to a lower voltage. A step-up trans- 
former delivers the current at a higher voltage 
than it receives it. Neither of them can trans- 
form a direct current. This can only be done 
by a rotary transformer. 2. How is a wireless 
signaling receiver made? A. The coherer is 
the principal instrument for receiving the sig- 
nals by a wireless telegraph. Its construction 
is given in our Scientific American of Sep- 
tember 14, 1901, price ten cents. Full details 
for the whole apparatus are to be found in 
this paper. 

(9726) L. W. asks: In reference to 
the construction of condensers to be used in 
connection with induction coils, will you please 
advise, under Notes and Queries, whether it is 
absolutely necessary that the foil must be pure 
tin foil, or whether the ordinary foil used for 
various purposes, which I understand is a com- 
bination of lead and tin, will answer the same 
purpose equally as well? A. A condenser may 
be made of any kind of metal. Tin foil is 
ordinarily used, since it can be rolled into 
very thin sheets, which also have consider- 
able strength and stiffness. It is also light as 
compared with the heavy and thick sheets of 
the so-called tin foil, which contains lead. 
Only the surface of the plates of the con- 
denser have any part in its action. Hence 
the lighter the sheet, the better adapted it is 
for the purpose. 

(9727) H. L. B. writes: While ex- 
perimet ting with a small induction coil, I dis- 
covered the following, whicl may be useful 
to some, i. e., on the interrupter, not having 
platinum points, if a drop of water be placed 
on the point of contact with the vibrator, the 
interrupter will work perfectly, just as if it 
had platinum contact points. A. Water acts 
to keep the contact points cool. A break un- 
der water would be better, and under oil better 
still. Alcohol makes a very sudden break, and 
is used in some interrupters to cover the con- 
tact of the vibrator. 

(9728) J. L. P. asks: What is the 
difference in one square foot and one foot 
square? A. In one sense there is no difference 
between a square foot and a foot square, that 
is, 1 square foot and 1 foot square. Both 
mean a figure with four right angles and four 
equal sides, containing 144 square inches. In 
another and better sense there is a difference 
between the terms. A foot square is a square 
figure one foot on a side ; but a square foot 
is any area which contains 144 square inches. 
If one buys a square foot of board, he may 
wish a piece 1 inch wide and 12 feet long, or 
a piece 6 inches wide and 2 feet long, or any 
other shape which will give him 144 square 
inches in area. You may have a square foot 
in the form of a circle or an irregular figure 
of any conceivable shape. In the last sense, ^ 
square foot is not the same thing as a foot 
square. If you had carefully defined the 
words you were using, you need not have bet 
about it. But we cannot decide the bet un- 
less we decide that the two expressions are 
not the same. 

(9729) F. M. asks: Please tell me 
how many pounds each of magnet wire are 
required for the armature and field magnet for 
the simple electric motor described in Supple- 
ment No. 641. Will the simple electric motor 
work if made twice the original size? A. The 
amount of wire required for the simple elec- 
tric motor of Scientific American Supple- 
ment No. 641 is about as follows : For arma- 
ture core, 200 feet No. 18 B. & S. iron wire, 
about 1% pounds; for field, 400 feet No. lt> 
B. & S. wire, 3*4 pounds ; for armature, 350 
feet No. 18 B. & S. wire, 2% pounds. As 
some will wind the wire more closely than 
others these amounts are only close approxi- 
mations, and it would be better to allow a 
slignt excess. It is not advisable to build the 
motor larger, since it is not adapted to heavy 
work. It is designed for an amateur to build 
who has little experience with tools. Its wooden 
parts will not stand strain. It is an excellent 
macnine for its purpose. 

In our reply to Query 9681, issue of July 15, 
by a typographical error 32 thousand millions, 
English, was made equivalent to 32 millions, 
or 32,000,000 French. Of course, any one who 
knows will see that the word millions should 
be milliards, the French word for a thousand 
million. 



NEW BOOKS, ETC. 

The Study of Chemical Composition. 
By Ida Freund. Cambridge: Uni- 
versity Press, 1904. 8vo.; pp. 650. 
Price, $5.50 net. 
This work, which is one of the books in 
the Cambridge Physical Series, gives an elabo- 
rate account of the method of chemical com- 
position and the historical development in the 
study of the same. In the earlier part of the 
work the author has sought to demonstrate 
that the notation by which chemical composi- 
tion is usually represented can be developed 
from a purely empirical basis, independent 
of any hypothesis concerning the ultimate con- 
stitution of matter ; while in the subsequent 
treatment of the subject of composition on 
the basis of the atomic and molecular theory, 
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moving rust spots from highly polished 
metal. Makes a very smooth surface 
without marring. Containing rubber 
which gives it the resilient effect. Made 
with either Emery or Carborundum in 
different grades. Write for price list 
and special trade discounts. 

The Springfield Tire and Rubber Co., 

Springfield, Ohio, U. S. a. 




ORIGINAL BARNES 



Positive 
Feed 



Upright Drills 



10 to 50-inch Swing 



Send for Drill Catalogue. 

W. F. & JN0. BARNES CO. 

(Established 1872) 
1999 Ruby St., Rocktord, III. 





THE "LEADER" 

H H.P. Gasoline Auto=Marine Engine 

Built like a watch. Beautifully Finished. Accu- 
rately Constructed. Light, Strong, Reliable and 
Noiseless in operation. Suitable for launches 
from 15 to 19 feet in length. Price complete, 
$75.00 net, no discount. Thoroughly guar- 
antied. Perfect Speed Control. Complete 
descriptive catalogue upon application. 

MANUFACTURED BY 

CLAUDE SINTZ, 
92 S. Front St., Grand Rapids, Mich. 



THE LIGHT MOUNTAIN 
AND niNING TRANSIT 

Graduations on sterling silver, 5 5-8 inches diameter, 
two double opposite verniers, reading to minutes. 
Telescope 8 1-2 inches long, 1 1-8 inches aperture ; 
giving large clear field ; is balanced and will reverse 
at either end. Clamps and tangent to telescope 
axis. Compass needle 3 1-2 inches long. Variation 
arc. Long taper centers with broad flanges. Weight 
10 pounds. Tripod 7 1-2. 

THE HANNA MFG. CO., Troy, N. Y., U. S. A. 

882 Kiver Street 





Igniter Dynamos 



For all classes of 
GAS ENGINES 

for make and break or jump 
spark systems. Our latest 
type price $15. Write for 
circular of magnetos, etc. 

THE CARLISLE & FINCH CO. 

233 E. Clifton Ave. 

Cincinnati, O. 



American Homes 
and Gardens 



A MONTHLY 
Magazine de- 
voted to the 
illustration of homes, 
their interior decora- 
tions and surroundings. 
Illustrations of the way 
gardens may be beauti- 
fied and laid out ; the 
most suitable flowers to 
be planted in different 
parts of the garden, etc. 
Articles are published 
on room decoration and 
furnishings, showing 
how the furniture may 
be arranged to produce 
the best effects. Plans are published of most of the 
residences shown. A valuable and instructive magazine 
for future home builders to possess, as well as for up- 
to-date architects. Issued monthly. 72 pages each 
number. Price 25 cents per copy ; S3. 00 the year. 



MUNN & CO., PublisHers 

361 Broadway. New YorK 




she has endeavored to keep distinct the boun- 
dary line between facts and hypotheses, and to 
emphasize those special features of the argu- 
ment which bring out the nature and function 
of hypotheses, and their place and importance 
in the science of chemical composition. The 
author has dealt in detail with a few re- 
searches which she could utilize repeatedly 
from various points of view, rather than trac- 
ing separately the entire historical development 
of the subject. She has not only stated final 
results, but has reproduced the values obtained 
in the actual measurements made, so as to 
indicate the scope of the work involved, and 
the degree of accuracy obtained in each in- 
stance. In stating the various great discov- 
eries, Miss F'reund has quoted largely from 
classical memoirs, and has given as much as 
possible the actual language used by the experi- 
menters in announcing their own discoveries. 
The book has also a considerable number of 
explanatory interpolations and footnotes which 
will greatly aid those having no previous 
knowledge of chemistry in following its argu- 
ment. The chapter on crystallograpky, which 
has been introduced into the work, will be 
found valuable to the average student, because 
not enough information on this subject is 
available in current textbooks to allow one 
to appreciate the results obtained in the study 
of the relation between crystalline form and 
chemical composition". All the great discover- 
ies in the science of chemistry will be found 
set forth in considerable detail within the 
pages of this work. 

The New Knowledge. By Robert Ken- 
nedy Duncan, Professor of Chemistry 
in Washington and Jefferson College. 
New York: A. S. Barnes & Co., 1905. 
8vo.; pp. 263. Price, $2. 
This volume of the New Science Series gives 
in a popular manner the information to date 
upon many of the problems In physics and 
chemistry which are of interest to-day, ana 
which have not been altogether solved. Such 
conceptions as the three entities ; compounds 
and elements ; the periodic law ; gaseous ions ; 
the resolution of the atom ; and inorganic evo- 
lution are described in full. A considerable por- 
tion of the work is given up to radio-activity, 
which is discussed in all its forms. The last 
part of the work deals with the new knowl- 
edge and old problems, and explains, from 
the modern point of view, such things as the 
age of the earth, the zodiacal light, aurora 
borealis, and atmospheric electricity. The re- 
construction of the universe is also discussed, 
and the definitions of science redefined. The 
book will, no doubt, serve its purpose as a 
popular science volume, and will be found of 
real value. 

Outlines of Inorganic Chemistry. By 
Frank Austin Gooch and Claude 
Frederick Walker. New York: The 
Macmillan Company, 1905. 8vo.; pp. 
514. Price, $1.75. 
In this textbook of chemistry it has been 
the aim of the authors to introduce the student 
to the study of the science by the considera- 
tion of the simplest and fewest things. The 
experimental phenomena have been so placed 
that the inferences drawn from them can 
hardly be missed. The book is in two parts, 
of which the first treats of the consecutive 
experimental development of the principles 
upon which systematic chemistry rests. With 
such inductive reasoning the consideration of 
the identity of substances, chemical change, 
the chemical elements, and the laws of com- 
bination and chemical equivalents naturally 
come first. In treating of equivalents — elec- 
trical, chemical, and thermal — electrical phe- 
nomena and ions, and the constitution of acids, 
bases, and salts from the ionic point of view ; 
conditions of action and equilibrium ; and the 
thermal relation of chemical action, are all 
discussed in succession. From this discus- 
sion the idea of valence is developed, as is also 
the conception of the molecule. 

In the second part of the work the dis- 
cussion of the properties of elements and their 
compounds is gone into. With some modifica- 
tions, Mendeleff's periodic system is followed, 
as it enables orderly treatment. Graphic 
symbols are employed, and the ionic termin- 
ology has been made use of, the function of 
ions as parts of compounds and units of 
reaction being pointed out. The book is one 
of the latest and best elementary textbooks of 
chemistry which has so far been published. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

July 25, 1905 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of tbese patents.] 



Abdominal supporter and truss, B. F. Lacy, 

795,624, 795,625 
Absorbent and deodorizer, S. T. Tatti...... 795,562 

Accordion, J. Galleazzi 795,795 

Acids, making aikyl-barbituric, A. Ein- 

horn 795,495 

Adding machine carrying mechanism, C. 

Wales 795,378 
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That MOISTENS 
DRIES 
COOLS 
WARMS 



AIR 



Removes Dust and Ventilates. 

Its versatility 
is proof of its correctness. 

100 per cent, of our installations 
are successful. 

Regenerated Cold Air Co* 

88 Broad Street. B05T0N. MASS. 



Clean House 
With Air 

Over 55 companies operating Thurman 
Patents in America, and as many more 
in Canada, England, and Europe. 

FREE CATALOGUE. 

General Compressed Air House Cleaning Co. 

ST. LOUIS, u. s. A. 

Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 





For Mines, G£Sf\^£b&e 

Send for Catalogue 8 
OSGOOD HCAJLE CO. Binghamton, N. T. 



Takes pictures as fast as a 
person can pose in front of 
it. Delivers a perfect Pho- 
tograph, neatly framed and 
finished, in less than one 
minute, and will operate re- 
gardless of the weather, 
making as perfect a likeness 
under the electriclightason 
a bright sunny day. The 
only slot machine that pro- 
duces a perfect photo. 

M. S. KLINE 

45 N. Division Street, Buffalo, N. Y. 




DAM TflP A GENTLEMAN'S 
rllll I UU URKSMIXU CHAIR 

which presses and creases your trousers while 
you sleep. Provides an improved hanger for 
coat and vest, a handy place for slippers or 
_!_„_ This ch air will positively prevent 



baggy krees by 600 lbs pressure 
'an ' 

>f« 

i if just from the tailor's. Saves its 



stantiy applied. Your clothing will 
appear as fresh every morning 




... Cost in 6 months ami will last a life- 
v time. Indispensable in a gentleman's 
* apartment. Price within reach o£ 

all. Write to day for illustrated 

descriptive folder and price. 
CENTRAL MANTEL CO. 1212 Olive St., St. Louis, Mo. 

~~ — ~ WE ARE SELLING 

Battery Fan Motors, $1.25 to ... . $10.50 
Battery Table Lamps, $3.00 to . . . 10.00 
Telephones Complete, $2.50 to . . . 11.25 
Electric Door Bells, 75c, $1.00, $1.25, . 1.50 

Carriage and Bicycle Lights, $'2.00 to 4 5.00 

Lanterns and Pocket Flash Lights, 75c. to 8.00 

$8.00 Medical Batteries, 8.95 

Telegraph Outfits, $1.75 to 2.50 

Battery Motors, 75c. to 12.00 

Necktie and C;m Lights, 75c. to . . . 5.00 

Dynamos and Motors, $900 to ... 1.00 

Catalog free, free, free. Fortune for agents 
Ohio Electric Works, Cleveland, O. 




THE EAGLE BRAND 

ONION SKIN FINISH CARBON PAPER 

is distinctly a New Invention. It's 
just as clean to handle as a sheet of white 
paper. Manifolds like print. Lasts 
twice as long as ordinary carbon paper. 
It is made on scientific lines by new and 
superior machinery. Write for free 
samples and state whether you use 
Pen, Pencil or Typewriter Carbon. 
AMERICAN RIBBON AND CARBON COMPANY 
205 Mill St., Rochester, N. Y., U. S. A. 




How To Increase 

Your Business 




READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 

This week it will be found 
on page 110. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
Watch it Carefully 





Iff CTHE i ■ • ;^. 

/PRUDENTIAL *> 

SatSHAS THE A ^ 

i IfRENGTRtfr \ , 
I,' GIBRALTAR >\\x ' 



Did You Save It? 



Look baek over your accounts. Open your 
purse and see how plainly you can see the 
bottom. Look at the bank book, and com- 
pare last month's balance with this. 

Where is the dollar, or five, or ten that 
you meant to save ? Did you save what you 
meant to? 

The 

Prudential 



can and will help you. It can provide a way of saving, and 
make it decidedly to your own and your family's advantage to 
save systematically. It can also make your savings earn 
V something from the start. 

^^ And if, while you are saving, you should be suddenly 

^^ taken away, your family will receive immediately the 

Without ^^ insurance money which your payments secured 

commit- ^k 

ting myself X from the very beginning. 

to any action, ^k 

receive free parti- ^V All this sets a man thinking. The six mil- 

culars and rates of x. ■,• ^ t ±- <, i* • — : r~~~~ r. ~ 

Endowment Policies X kon Prudential policies now in force bear 

For $ ^w witness to their endorsement by mil- 

\^ lions of provident people. 
Name. Age . . . ^k 

Address ^V Send coupon today for inform- 

~ . ,. _ ^ x at ion of Profit-Sharing 

Occupation Dept. 121 X G 

™_ ™ j ^ 1 ■ r* X Endowment Policies. # 

The Prudential Insurance Co* X 

of America. ^X. 

Incorporated as a Stock Co. by the State of New Jersey. ^^ SEND COUPON 

JOHN F. DRYDEN, Home Offices X. ^ODAY 

President. NEWARK, N. J. X 



Adding machine paper spacing mechanism, 
C. Wales 

Agricultural implement, L. Swarts 

Air brake apparatus, F. S. Cravens 

Air brake controller, E. B. Leigh 

Air brake recharging device, N. V. H. Ber- 
genheim 

Air for respiration purposes, apparatus for 
regenerating exhaled, M. Bamberger, 
et al 

Air for respiration purposes, regenerating 
exhaled, M. Bamberger, et al 

Amusement device, J. & N. Christensen . . 

Anchor, H. F. Ward 

Anchor, ground, T. A. Robinson 

Animal holding appliance, A. B. Garrison.. 

Animal trap, S. E. Huffman 

Annunciating mechanism, C. E. Trump 

Annunciator, S. B. Bankson 

Anthracene series and making same, com- 
pound of the, O. Bally 

Armature apparatus, polarized, M. Fischer 

Atmospheric pressure and temperature motor, 
W. M. Fulcon 

Atomizer, W. J. Barber 

Automobile attachment, H. C. Ucker 

Automobile hub and brake, C. Raw 

Axle repairer, broken, S. L. Fader 

Bags, instrument cases, etc., fastening for, 
J. Hammesf ahr 

Baking pan, B. McCaughey 

Baling press, T. C. Smith 

Band cutter and feeder, J. L. Barker 

Barber's chair head rest, R. Stitts 

Bathing apparatus, S. C. Neal 

Battery. See Galvanic battery. 

Bearing for cars or the like, center, R. L. 
Ellery 

Bearing, self -alining, I. Deutsch 

Bed, folding, D. R. Roche 

Bed?, sham holder for, I. J. Stovall 

Bedstead, folding, F. R. James 

Belaying pin, T. S. Laughlin 

Belt, F. Christ 

Belt guide, H. C. Clay 

Belt, sanitary, A. M. Young 

Belt shifter, Hoeregott & Eby 

Belts, straps, collars, etc., fastener for at- 
taching loops and buckles to, A. 
Rez.iicek 

Bicycle support, E. H. Foster 

Bicycle support, A. Taylor 

Bill hook, W. H. Cooley 

Bill hook, S. J. Flanagan 

Binder, loose leaf, J. C. Dawson 

Binder, loose leaf, S. H. Mitchell 

Binder, loose leaf, H. J. Moore 

Boat attachment, J. Irvin 

Bodies, producing, J. E. Seeley 

Book, multicheck sales, G. W. Donning... 

Book stitching machine, F. Kugler 

Bookbinding, A. T. Hestmark 

Boring implement, J. H. Foust 

Bottle cap opener, Brewington & Fulen- 
wider 

Bottle holler for medicine cases, A. W. 
Hoff 

Bottle, non-reflllable, Watt & Clark 

Bottle stopper, J. Hollingworth 

Bottles, jars, or other receptacles, closure 
for, J. V. Hull 795,283, 

Bottles, means for holding corks in, J. 
Samuels ~. 

Bow, pendent, L. E. F. Wachter 

Box covering machine, E. B. Cawthray... 

Box plate, H. McCann 

Brake mechanism, truck, B. R. Stare 

Brake rigging and operating device therefor, 
G. L. Fowler 

Brake shaft holding and releasing device, 
J. F. O'Connor 

Brick handling cart or truck, J. J, Gledhill 

Brick or tile cutting machine, W. R. Cun- 
ningham 

Brick or tile, manufacturing, C. B. Coxe... 

Brick press mold, separable, M. J. Welling. 

Brush clamp, H. U. Ackerman 

Brush receptacle, antiseptic hair, E. 
Hoerichs 

BucKet system, tramway, S. A. Cooney 

Buckle, J. Jacohson 

Building blocks, machine for manufacturing 
hollow, J. W. Shone 

Burial case lid, J. F. Loresch 

Burner, E. J. Lyons 

Butter receptacle, A. F. Thayer 

Button, B. Kade 

Button fastener, F. E. Stanley 

Cable grip, S. A. Cooney 

Car bolster, C. H. Howard 

Car coupling centering device, W. H. Miner 

Car ioor, grain, X. Hubert 

Car door, grain, H. Fisher 

Car draft rigging, railway, W. H. Miner.. 

Car, railway, J. H. Bruce 

Car replacer, C. F. Heitzmann. . . . 795,351, 

Car seat, F. K. Fassett 795,501, 

Car stake, E. Posson 

Cars, means for connecting draft timbers 
and center sills of, Emerick & Alquist. 

Carbureter, L. A. Essner 

Carbureter, H. B. Maxwell 

Casting mold, roll, F. M. Newingoam 

Cattle guard, W. E. Dement 

Cellulose, manufacture of artificial threads 
from solutions of, R. Linkmeyer 

Cement block forming machine, Miller & 
Smith 

Cement from slag, manufacturing Portland, 
C. von Forell 

Centrifugal machine shaft mechanism, H. 
McCornack 

Chair and couch, combined, Walker & Ben- 
nett 795,565, 

Chimney, J. Broome 

Churn, working body, F. S. McDougall. . . . 

Circuit closer, E. R. Carichoff 

Cloth folding and measuring device, C. 
Norman 

Cloth or paper rewinding machine, Hat- 
field & Thompson 

Clothes rack, wardrobe, and bath cabinet, 
combination, J. Jones 

Coal loading apparatus, J. L. Howard 

Coal, etc., means for transporting, J. W. 
McKeever 

Cock, water tank ball, J. E. Burdell 

Coin collector, F. R. McBerty 

Column, I. W. Numan 

Concrete block, C. O. Brandell 

Concrete mold, G. F. Lamp 

Controller, automatic, E. Schattner 

Conveyer, A. L. Laubenstein 

Cooker, steam, L. W. Gibson 

Copying letters, means for press, L. Banks. 

Corn husker, E. A. Johnston 

Corn silking machine, L. S. Fleckenstein. . . 

Cotton chopper and cultivator, R. C. Laster 

Cotton picker, T. B. Hyde .-. 

Cream separator, centrifugal, E. It. Bailey. 

Crushing roll, W. Brinton .,.-. 

Culinary vessel, O. M. Knox 

Cultivator and cotton chopper, combined, 
C. J. Haynie 

Cultivator, cotton, G. Le Barge 

Current controller, S. G. M. Anderson 

Current motor, alternating, M. Milch 

Cut out, C. W. Snyder 

Cyclorama, Fitch & Graham 

Cylinder lock, G. Fudikar 

Dam, J. L. Holmes 

Dental obtunder, C. A. Damon 

Dentist's tooth clamp, R. E. Barton 

Derailer, S. W. Hayes 795,798, 

Derailing switch, L. R. Clausen 

Desk and seat, adjustable school, A. A. Lytle 

Detonating device, G. M. Potter 

Dispelling apparatus, C. Ammen 

Door barring device, safety, G. Kupsch . . . 

Dough or the like, machine for working and 
shaping, W. S. & C. I. Corby 

Drilling apparatus, W. D. Rankins 

Drive mechanism, J. D. Maxwell 

Duck call, C. H. Ditto 

Dump and elevator, combined, R. W. Tomlin 

Dumping box, D. B. Cherry 

Dust collector, W. E. Allington 

Edge trimming tool, rotary, C. G. Belmer. . 

Electric arc influencing device, T. L. Car- 
bone 

Electric arc light, H. Beck 

Electric circuit protective device, J. J. 
O'Connell 

Electric control apparatus, W. A. Tur- 
bayn e 



795,377 
795,421 
795,693 

795,401 

795,385 



795,678 

795,679 
795,483 
795,743 
79£>,6-ty 
795,435 
795,615 
795,318 
795,473 

795,751 
795,432 

795,761 
795,573 
795,664 
795,418 
795,791 



70-1,50.6 
795,298 
795,557 
795,574 
795,374 
795,536 



795,496 
795,695 
795,309 
795,740 
795,618 
795,288 
795,482 
795,269 
795,469 
795,441 



795,308 
795,599 
795,662 
795,579 
795,597 
795,585 
795,639 
795,640 
795,513 
795,734 
795,696 
795,623 
795,611 
795,433 

795,330 



705, mo 
795,744 
795,393 

795,284 

795,546 
795,665 
795,268 
795,720 
795,316 

795,348 

795,363 
795,350 

795,583 
795,488 
795,784 
795,674 

795,768 
795,786 
795,395 

795,370 
795,527 

705,356 
795,458 
795,775 
795,315 
795,580 
795, 2*2 
795,638 
795, 61 4 
795,793 
795,637 
795,333 
795,352 
795,596 
795,416 

795,593 
795,273 
795,357 
795,643 
795,586 

795,526 

795,404 



795,360 

795,783 
795,332 
795,781 
795,340 

795,727 

795,507 

795,619 
795,770 

7%,722 
795,334 
795,407 
795,362 
795,265 
795,518 
795,369 
795,522 
795,438 
795,752 
795,773 
795,598 
795.398 
795,394 
795,424 
795,331 
795,287 

795,699 
795,400 
795,570 
795,780 
795,558 
795.347 
795,601 
795,511 
795,270 
795,754 
795,799 
795,342 
795,528 
795,543 
795,676 
795,712 



795,581 
795,450 
795,296 
795,493 
795,461 
795,692 
795,750 
795,384 

795,689 

795,681 

795,538 
795,462 



Williams' 

Shaving 

Stick 

signifies — Perfection. 

! Williams' Shaving Sticks, Shaving J 

Tablets, Toilet Waters, Talcum 

Powder, Jersey Cream Toilet 

Soap, etc., sold everywhere 

Write for booklet " How to Shave " i 

THE J. B. WILLIAMS CO. 

Glastonbury, Conn. 



SENSATIONAL P RICES 

This magnificent 1905 modelSide 
iiTs\ Entrance Touring Car listing at 
!}J|lt\ $900 will be sold by us for 
i-^A\ on iy $695. We are under 
7 contract not to openly adver- 
__ /tiser name, but it is made by 
^one of the old reliable manufacturers 
find Tve will give name and full information on request. Above 
car has Double Side Entrance, Detachable Toimeau, Double Op- 
posedMotorwithcylinders4^x<l%. ActuallSHP. SeatsSpcr- 
song. Any make Detachable Tires, Lamps, Horn, etc. Weight 
1400 lbs. All new cars to be shipped direct from factory subject 
to factory guarantee. Will pay railroad fare to purchasers with- 
in 300 miles. Have many other bargains ranging from $200 up. 
Write for catalog and special discounts at once. Agents wanted. 

MEAD MOTOR CO., Dept. C 195 Chicago 




Rim No Risks With An Auto ! 

Test your batteries every time before 

starting out, it may save 

towing expenses. 

An accurate volt meter up to ten volts 

and ammeter up to 25 amper. s. 
Either one delivered prepaid on re- 
ceipt of $3.50 : the cheapest 
price on record. 
All Automobile supplies at the same 

low figures. 

THE MOTOR CAR EQUIPMENT CO., 

43 Cortlandt Street, N. Y, 




BEST FOR YOUR BOILER 

A great saver of trouble, annoyance and money, 
of labor and anxiety is the 

STANDARD STEAM TRAP. 

It is a now invention that is simple and 
exceedingly durable. Working parts all on 
outside. Valves two-piece simple 
check openititijr auloimtioally. 
No waste of: steam nr water. 
It you hiive ;t boiler iuvi.-st.iy ate 
this trap. 

E. HIPPARD, Manufacturer, Y0UNGST0WN, OHIO 





The Genuine 
Armstrong's 
STOCKS 
and DIES 



Acknowledged to be the best. Different sizes and 
capacities. Write for catalog. 

THE ARHSTRONG MFG. CO., Bridgeport, Conn. 

New York Office, 139 Centre Street 



FLY PAPERS. —FORMULAS FOR 

Stickv Fly Papers are contained in Scientific Ameri- 
can Supplement Nos. 1057 and 1324. Each issue 
contains several recipes. Price 10 cents each, from 
this office, and from all newsdealers. 



American Jump Spark Ignition Apparatus 

UPON IT DEPENDS THE SUCCESS OF YOUR ENGINE 

We manufacture the 
famous Am. Indestructi- 
ble Spark Plug, with 
double insulated mica 
core. It lasts indefi- 
nitely. Our Coils are 
the recognized standard 
of the world. Write for catalog. 
American Coil Co., P. O. Box 82, W. Somerville, Mass.. 

N. Y. Representatives, Auto Supply Co., 1662 Broadway, N. Y. City„ 




Boiler Scale Removed Tree 




We loan the Dean Boiler Tube Cleaner, illustrated 
above, to power users to clean one boiler. 

We do this to demonstrate the value of the cleaner. 

" Boiler Room Economy " tells all about boiler scale and 

about this trial offer. Write for this book to-day. 

THE WI, B. PIERCE CO, 

319 Washington Street, Buffalo, N. Y. 

IMAGE'S PHOTO PASTE 

IN JARS AND TUBES. 

For photo or general use. Dries 
quickly — never discolors print. Very 
strong — corners will not curl. Largest 
bottle now sold for 5c. f by mail,10c.) In 
bulk for large users, carton work, etc. 

s SPACE'S MUCILAGE 

2oz. size retails 5c. ; by mail, loo. 

If PACE'S CLUE-1 oz., lOc; by 
mail. 12c, bot.or tube. RUSSIA cement 
CO., 139 Essex Avenue, Gloucester, mass. 




SPARK COILS 

Their Construction Simply Explained 

Scientific American Supplement 
160 describes the making of a lj£-inch spark 
coil and condenser. 

Scientific American Supplement 
1514 tells you how to make a coil for gas- 
engine ignition. 

Scientific American Supplement 
1522 explains fuliy the construction of a 
jump-spark coil and condenser for gas-engine 
ignition. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spark coil 

Scientific American Supplement 
1087 gives a full account of the making of 
an alternating current coil giving a 5-inch 
Spark. 

Scientific American Supplement 
1527 describes a 4-inch spark coil and con- 
denser. 

scientific American Supplement 
1402 givps data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 

will be supplied for <T0 cents. 
Any single copy will be mailed for 10 cts. 

MUNN <& COMPANY, Publishers 
361 Broadway New York 



August 5, 1905. 
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Electricians' Handy Book. 

By Prof. T. O'CONOR SI.OANE. 

768 Pages. Nearly 600 Illustrations. 

Handsomely Bound in Red .Leather, with 
Title and Edges in Gold. Price $3.50 




This thoroughly practical book of 768 pages covers 
the entire field of electricity. It contains no useless 
theory— everything is to the point, and readily under- 
stood by student or practical man. The advanced elec- 
trical engineer will also receive great benefit from its 
study. It is a work of the most modern practice. 
Written in a clear, comprehensive manner, it covers 
the field thoroughly, but so simply that any one can 
understand it fully. It teaches you just what you need 
to know about electricity. 

Ji Practical Work for "Practical Men, ' 

CONTAINS SPECIAL CHAPTERS ON 



Mathematics. 
Electric Quantity and 

Current. 
The Electric Circuit. 
Ohm's Law. 
Electro-Chemistry. 
Primary Batteries. 
Storage Batteries. 
The Field of Force. 
Magnets. 
Induction. 

Direct-Current Gener- 
ators and Motors. 
Direct-Current Armature 

Winding. 
The Direct-Current 

Generator. 
Armature Reactions. 
Characteristic Curves. 
The Direct-Current 

Motor. 
Open-Coil Generators. 
Generators and Motor 

Construction. 
The Alternating Current. 
Alternating Current 

Generators. 



Alternating Current 

Motors. 
Transformers 
Management of Motors 

and Dynamos. 
Care of "Dynamos and 

Motors. 
Station Notes. 
Switchboards. 
Voltmeters and 

Ammeters. 
Distribution. 
Lighting Arresters. 
The Incandescent Lamp. 
The Arc Lamp. 
Photometry. 
Electric Railroads. 
Electrical Measuring 

Instruments. 
Electrical Engineering 

Measurements. 
Electroplating. 
Electric Meters. 
Telephony. 
Beil Wiring. 
Electric Heating 
Wireless Telegraphy. 



American TooNMaking and 
Interchangeable Manu- 
facturing. 

By J. V. WOOD WORTH. 
544 Pages. 600 Illustrations. Price $4.00 

A practical treatise on the Art of American Tool 
Making and System of Interchangeable Manufacturing 
as carried on to-day in the United States. It describes 
and illustrates all of the different types and classes of 
small Tools, Fixtures, Devices and Special Appliances 
which are in general use in all machine manufacturing 
and metal-working establishments where economy, 
capacity, and interchangeability in the production of 
machined metal parts are imperative. It is a practical 
book by an American Toolmaker, written in a manner 
never before attempted, giving the 20th century manu- 
facturing methods and assisting in reducing the expense 
and increasing the output and the income. 



Gas Engines and Producer- 
Gas Plants. 

By R. E. MATHOT. 
320 Pages. Fully Illustrated. Price $2.50 

A practical treatise setting forth the principles of 
Gas Engines and Producer Design, the Selection and 
Installation of an Engine, Conditions of Perfect Opera- 
tion, Producer-Gas Engines and their Possibilities. The 
Care of Gas Engines and Producer-Gas Plants, with a 
Chapter on Volatile Hydrocarbon and Oil Engines. 
Thoroughly up-to-date in its treatment of the subject, 
tne work discusses at considerable length the genera- 
tion of producer- gas and its utilization in gas engines 
No other book in English presents anything like as full 
a discussion of this most important phase of the gas 
engme. Indeed, no other book devotes even a chapter 
to producer-gas, despite the fact that it is the coming 
fuel for gas engines of high power. 



$W Any of these books sent prepaid on receipt of price. 
WW A special circular of these hooTcs will be sent to any- 
one on application. 

MUNN & COMPANY 

Publishers of Scientific American, 

361 Broadway, New York 



Electric controller, W. R. Whitehorne. . . 795,670 

Electric machine, dynamo, H. Chitty 795,481 

Electric terminal bond, H. J. Wessinger 795,467 

Electrical resistance, E. Vedovelli 795,803 

Electrician's tool, A. E. Haff 795,607 

Electrothermal treatment apparatus, D. M. 

Watson 795,323 

Elevator carrier, Parry & Norton 795,730 

Elevator. See Grain elevator. 

Elevator gate, M. J. Scheel 795,453 

Elevator safety device, E. R. Carichoff... 795,341 
Embroidering machine, multiple, F. J. Perry 795,415 
Endoscope or other optical instrument, R. 

H. Wappler 795,567 

Engine controlling device, N. T. Shorts.... 795,554 
Engine flywheel, explosive, W. B. Hayden.. 795,698 
Engine spark plug, explosive, F. A. Thurston 795,459 

Engine sparking igniter, C. Jacobson 795,617 

Engine speed regulator, explosive, A. Mark- 
man 795,295 

Engines, fluid pressure feeding device for 

rock drilling, C. H. Shaw 795,735 

Engines, means for preventing pounding in 

internal combustion, E. Thomson 795,422 

Excavating bucket, R. H. Postlethwaite. . . 795,417 
Fabric and making same, G. A. Lowry, 

795,290 to 795,292 

Fabric making machine, G. A. Lowry 795,289 

Feed regulator, W. H. & A. W. Bice 795,329 

Feed water heater, Eastburn & Tapia 795,591 

Feeder, boiler, L. A. Wheeler 795,423 

Feeder, stock, J. J. Dowell 795,589 

Fence, C. G. Kraft 795,445 

Fence post, C. J. B. Moore 795,405 

Fence post, composite or concrete, ,T. G. 

Fairbanks 795,431 

Fence wire, stretcher, O. M. Knox 795,286 

Fibrous material, embossed, F. W. Moore. 795,359 

Filter, W. Jones 795,703 

Finger ring, F. M. Allen 795,382 

Fire alarm box, P. J. Corbett 795,802 

Fire and water proof composition of matter 
to be used for building purposes, Lay- 
burn & Reilly 795,399 

Fire door, automatic safety, E. Peelle 795,449 

Fire extinguisher, J. Rogers 795,310 

Firearm sight, J. Windridge 795,468 

Firearm sight, C. S. Daniel 795,584 

Firemen, combination tool for, Leasure & 

Spring 795,523 

Fireplace fender, T. W. Plummer 795,646 

Fireproof floor, F. A. Schulz 795,549 

Fireproof structure, F. W. Cooley 795,344 

Fish line reel, H. H. Richardson 795,64!- 

Flood gate, G. Ruhlmann 795,65:; 

Floor box, Waters & McGuineas 795,668 

Fluid pressure controller, Hogeland & Bar- 
rett 795,281 

Folding machine, A. B. Dick 795,491 

Folding machine, Lang & Zander 795,519 

Food product and making same, A. Bitza. . 795,756 

Fork guard, I. Hirsch 795,612 

Formaldehyde product and making same, H. 

S. Blackmore 795,757 

Freezing plates, means for supplying water 

under constant pressure to, E. Barrath. 795,753 

Friction brake, A. E. Reynolds 795,419 

Fruits, etc., press follower for dried, J. G. 

Fassett 795,792 

Fuel briquet and making same, M. F. 

Maginnis 795,294 

Furnace grate, reciprocating terraced, C. 

E. Googins 795,388 

Furnace vaporizer, D. L. O'Connor 795,411 

Furniture framework, construction of, J. A. 

Staples 795,373 

Furniture joint, A. F. Gloger 795,439 

Fusee construction, W. E. Matthew 795,632 

Galvanic battery, D. L. Winters 795,325 

Garment hook, Gaskins & Keiser 795,604 

Garment supporter, R. Caldwell 795,339 

Garment supporter, E. T. Forrester 795,760 

Garment supporting device, D. H. Crosser. 795,582 

Gas furnace, P. J. Nevins 795,299 

Gas generator, acetylene, Blackburn & 

Nickel 795,478 

Gas, producing, C. Ellis 795,790 

Gate, W. G. Stone 795,561 

Gate construction, K. H. Meanor 795,646 

Gear, motion transmitting and reversing, 

A. Markman 795,530 

Gear, ratchet worm, T. E. Button 795,337 

Gear, speed changing and reversing, H. H. . 

Buff urn 795,479 

Gearing, Evans & Gerner 795,499 

Gearing for centrifugal machines, S. C. 

Anker-Holth 795,263 

Glass bottle, etc., manufacturing machine, 

F. H. Pierpont 795,304 

Glass plates in store fronts and show cases, 

fastener for, J. H. Curry 795,781 

Glove model, F. E. Kirbach 795,706 

Governor, electric and pneumatic, W. H. 

Nightingale 795,726 

Governor, engine, R. C. Kimball 795,705 

Grading and ditching machine, road, H. 

Ogard 795,728 

Grain drill, disk, C. L. Fowle 795,276 

Grain elevator, pneumatic, S. Olson 795,412 

Graphite lubricating apparatus, W. B. 

Wright . . . .... 795,326 

Grease and water separator, D. M. Nesbit . . 795,724 

Grinder, cutter, D. Dietz 795,271 

Grinder, traverse, S. B. Roy 795,651 

Gun barrel straightening machine, H. J. 

Nichols 795,300 

Gun firing mechanism, breech loading, S. 

A. S. Hammar 795,440 

Gun rack, portable, R. Y. Wallace 795,566 

Hammer, steam, C. L. Taylor 795,663 

Handle. See Umbrella handle. 

Harrow and cultivator, combined, A. B. 

Hyde 795,442 

Harvester and binder, C. O. Wyman 795,749 

Harvester bundle carrier, grain, W. H. 

Crane 795,489 

Harvester, sidehill, F. H. Willms 795,672 

Hat fastener, W. Bacon 795,572 

Hay carrier, J. H. Burkholder 795,336 

Hay rake, E. W. Burgess 795,335 

Head gear, J. Rosenfeld 795,545 

Heater and ice and snow melting apparatus, 

combined, W. H. Janney 795,772 

Heating apparatus, W. S. Washburn 795,464 

Heel for shoes, spring, E. Gareau 795,502 

Hinge, M. E. Parmelee 795,539 

Hinge, gate, H. Meinecke 795,634 

Hoisting machinery, speed controlling de- 
vice for, J. McGeorge 795,641 

Hose coupling, C. Gottwald 795,796 

Hub, wheel, Wesley & McCrady 795,669 

Hydrosulfites, making stable dry, M. Bazlen. 795,755 

Ice creeper, J. Weiss 795,379 

Indicator, W. F. Auerbach 795,328 

Indicator, W. I. Sutton 795,457 

Insulator, J. S. Lapp 795,521 

Insulator, strain, J. S. Lapp, et al 795,520 

Invalid elevator and truck, R. Leff mann . . . 795,524 

Jar attachment, J. H. Johnson 795,515 

Jar closure, J. P. Lyon 795,355 

Jars or analogous vessels, cover for, N. 

Lampman 795,626 

Journal bearing, lubricating, M. T. Sheets. 795,552 
Journal box lubricating device, D. L. Gens- 

bigler 795,277 

Key opening double seam can, E. Norton.. 795,537 

Key seating tool, W- L. Schellenbach 795,420 

Labeling machi e. box, J. F. Kachline.., 795,621 

Lacing tip, D. G. Sunderland 795,375 

Lamp, incandescent electric, T. G. Dineen. 795,492 

Lantern holder, A. H. Porter 795,782 

Lath for building purposes, J. J. Gorman. 795,697 
Lathe for hollow woodenware and the like, 

H. S. Cane 795,688 

Ledger, self-i dexing, H. H. Herrick 795,701 

Lenses, making bifocal, A. J. Bowers 795,425 

Lifting device, E. G. Wells . 795,381 

Lime, producing saccharate of, P. B. 

Har je 795,797 

Linoleum manufacturing machine, Holt- 

kott & Frenkel 795,613 

liquid containing vessels, pneumatic dis- 
charging device for, I. W. Heysinger. . 795,771 

Load binder, H. A. Patterson 795,413 

Locomotive automatic blowing apparatus, 

S. F. Pierce 795,367 

Log skidding apparatus, J. D. Austin 795,677 

Loom fluid pressure shuttle actuating mech- 
anism, S. F. Patterson 795,731 

Loom for weaving looped and cut pile 

fabrics, J. Lowrie 795,353 

Loom harness, G. W. Renkel 795,368 

Loom jack adjuster, J. Dawson 795,694 

Loom stop motion, F. O'Donnell 795,364 



AFTER 300 YEARS SCIENCE ELIMINATES THE 
POSSIBILITY OF A BURNT TONGUE 

Price $2.00 

Postpaid 

Pipe weighs 
one ounce only 

Large 
capacity bowl 

Inventor tKB KS Br $1,000 Guarantee With Each Pipe, 

and Patentee ^B ^T Endorsed by Physicians 

to Smoker ""^M ^^^ No trade intervention. Correspondence earnestly asked 

Please send for booklet 

THE "A. C." PIPE CO., 807 Times Building, Broadway fit 4-2d St., New Yorh 




M . M . MA I A IA I JJ . U , U . M . aai . l^^ 



PRINTING THAT BRINGS RESULTS PAYS YOU < 

WE attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 
Inventors and manuf adurers wishing to sell or exploit their patents can do it very 
effe&ively by good circular:: and booklets. Estimates furnished. Send 8c. postage 
| for samples and handsome souvenir engraving of St. Louis Exposition, 14x20. on 20x24 paper. 
C. L. WRIGHT &- CO., 132-4 6 West 14th Street, New York* 



March 11, 1905. 



Brennan Mfg. Co., Syracuse, N. Y. 

Dear Sir: 

Your letter re- 
ceived a few 
days ago. Will 
say that I have 
got the engine to 
working all right. 
It does not miss 
fire now at all. 
It has an abund- 
ance of power to 
go up any hill, on 
higb gear. I am 
very well pleased 
with the car. 

Tours very 

truly, 

(Name given on 
application.) 

BRENNAN STANDARD MOTOR 

Mounted with Individual Clutch Gear, also 
Furnish Sliding Gear Transmission. 




| LUXURY IN TRAVEL 

g^ THEY NEVER DISAPPOINT 

E GRAHAM SUPPLEMENTARY 
===» SPIRAL SPRINGS FOR HARD 
gg» RIDING AUTOMOBILES * 
*•*— CAM BE ATTACHED TO ANY CAR. 
^ BOOKLET fR££. THE GRAHAM CO. 
8 PARK PLACE. New York CityM 




BARKER MOTORS 

Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 

Launches, Valves, Specialties. 

C. L Barker, Norwaik, ct. 




Save Time and Money 



Progressive business men use 

BATES 

Hand Numbering Machine 

It prints numbers consecutively, duplicates or 
repeats — changed instantly Dy turning pointer. 
To learn how it will save tor you, send for 
Booklet 48 now. 

BATES MFG. CO., 31 Union Sq., New York 

Chicago — 304 Wabash Avenue 
Factory, Orange, N. J. 



$ > ou>ep*Wipe&ope 



SAINT 
WIS 




WORLtfS 
FAIR 



MOST POWERFUL WIRE ROPE MADE 

BHODERJCK&BASCOM IJOPECO 



ST L0UI5 MO 



^McClellanSaddlesr' 0000 

Sold to us at Government Arsenal on 
change of regulation from black to 
russet leather covering. Strongest, Best 
and Easiest riding Saddle ever made. 
Fine serviceable order — used only a short 
time. Complete with Hair or Web Girth, 
Hooded stirrups, Coat straps. Cost U. S. 
Govt. $16.47. Our Bargain Price $4.90— 
discount to dealers. TJ. S. Army Bridles 
complete, serviceable, $1.00. 176 Page 
large illustrated catalogue. Regular 
Military Cyclopedia mailed 10c stamps. 
FRANCIS BANNERMAN, 579 B'way, New York{ 
Largest stock In the world Military Goods . from 
Government Auction. 15 Acres required for storage. 
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SAFETY IN CASE OF FIRE 

in all hotels, hospitals, asylums, theatres, churches, schools, factories and 
all public buildings, as well as private residences, is doubly assured when 
these structures are equipped with the 

COVERT FIRE ESCAPE 




Each room and windjw is provided with a safe and permanent means 
of egress, obviating the rushing through smoky or burning halls and 
corridors and consequent dangers to life and limb. Any number of 
people can escape easily and quickly by the new method. Best and 
most economical fire escape system ever dbvised. For circulars and 
full particulars, address 

COVERT FIRE ESCAPE CO., - TROY, N. Y. 



Road Freighting Traction Engines 



r 






:j|f&fl 


mA 
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Over 200 it] use on Pacific Coast alone. Siberia, 
Spain, India, Central America, Sandwich Islands 
have them. 

Engines no Horse-power. Wood, Coal, or Oil 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons. 

THE BEST MFO. COHPANY 

San Leandro, California 

Cable Address, Danbest. Write for our New 

Codes, Westerij Union and McNiel. Catalogue No. 18 



PATENTS 



Our Hand Boofc on Patents, Trade-Marks, 
etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 

Scientific American 

MUNIS' & CO., 361 Broadway, N. Y. 
Branch Office: 625 F St. .Washington, D.C. 



PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

are no experiment, as they 
are in successful operation 
in all parts of the world. 

Launches in stock. 

Send for Catalogue. 
PALMER BROS., 

Cos Cob, Conn. 
New York Office, Si W. 26th St. 




A LOOSE LEAF BOOK 

For Vest Pocket, 

Coat Pocket 

and Desk 

Used oy Business 
Men, Prof e ssional 
Men, Salesmen, En- 
gineers, Draughtsmen 
— in fact every man 
should use the "Uni- 
matic " Book for 
memoranda, prices, 
costs and records of 
all kinds. Better than 
any card index. The " Unimatic " bound in full 
genuine black leather, flexible; is perfectly flat open- 
ing, and sheets may be instantly inserted or removed 
from any part. Twenty-eight sizes carried in stock. 
Five rulings, with or without index. Write for com- 
plete description price list and sample sneets. 
SIEBER & TBUSSEIiL MFG. COMPANY 
400'J Laclede Ave., St. Louis 




Induction (oils * 

for X-Ray Apparatus 
Wireless Teleg- 
raphy. Special 
Jump Spark 
Coil for Auto- 
mobiles and Gas 
Engines. 

E. S. RITCHIE & SONS, 




JBrookline, Mass. 



JOY WHEELER DOW 

A Series of Monthly Papers in 

American Homes and Gardens 

Mr. Dow is contributing to Ameutcan Homes and 
Gakjdens a series of monthly papers on interior house- 
hold decoration, under the comprehensive title of 
" Principles of Home Decoration/' 

The papers are richly illustrated and are written in 
the keenly critical spirit for which Mr. Dow is well 
known. They admirably summarize the whole subject 
of household decoration, and abound with admirable 
hints and su^estions. The photographs published with 
the articles are supposed to emphasize some principle 
cf decoration, showing what is admirable and what is to 
be carefully avoided. 

The July issue was a general introduction of the 
subject, together with examples of one or two typical 
English living rooms. The August issue treats of the 
subject ot Halls. Subjects to follow will relate to the 
Dining Room, the Drawing Room, etc. 

Every one who is interested in home decoration will 
oe interested in and receive valuable suggestions from 
this series hy Mr. Bow. 

AMERICAN HOMES AND GARDENS 

PUBLISHED BV 

MUNN <& CO., 361 Broadway, New York 
25 Cents per Copy $3 per Year 



Loom temporary cloth roll support, E. H. 

Smith 795,555 

Loom weft stop motion, A. Dont 795,345 

Lubricator, E. L. Seibert, Sr.. 795,455 

Lumber handling device, G. Jewitt 795,514 

Lustering apparatus, T. Scaramuzza 795,547 

Mail bag closure, W. A. Stinson 795,560 

Manhole cover, R. Cameron . . 795,687 

Match igniting composition, Dieffenbach & 

Marburg , 795,587 

Match making machine, L. Mendelssohn.. 795,358 
Measuring and protecting means for fabrics, 

D. B. Strickland 795,741 

Meat support, butcher's, Heidenreich & Fon- 
taine . . ; 795,700 

Mechanical movement, C. E'. Brooks 795,758 

Memorandum leaves, etc., system of classi- 

lication and reference for, I. B. Hen- 

drickson 795,609 

Metallophone, F. R. Goolman 795,278 

Milk can, H. Mikorey 795,636 

Milk can, T. A. Martin 795,778 

Miter box, S. W. Shue 795,371 

Mosquito bar or canopy support, C. G. Rust 795,654 

Motor. See Current motor. 

Motors, automatic regulator for alternating 

current, G. H. Hill 795,392 

Movement, intermittent, H. J. Springer.... 795,658 

Mower knife, F. Schum 795,550 

Music leaf turner, J. McNeil 795,723 

Musical instrument, self-playing, H. W. 

Shonnard 795,313 

Newspaper catching device, F. M. Morse. . 795,297 
Nitrogen and oxygen, apparatus for produc- 
ing pure, C. Linde 795,525 

Nut lock, K. A. Lund 795,629 

Nut lock, J. W. Graeme 795,765 

Oil atomizer, W. L. Parker 795,366 

Oil burner, F. E. Nelson 795,409 

Oil burner, E. E. Garrison 795,763 

Oil flask, G. Graham 795,606 

Oil or other lubricant can, E. M. Letts... 795,713 
Ore reducing apparatus, W. T. Armstrong. 795,471 
Ore treating and filtering apparatus, T. 

D. Jones 795,774 

Packaging fruit and the like, device for, 

L. Otzen 795,729 

Paint spraying device, hand, H. Mikorey.. 795,635 

Painting apparatus, Haeske & Johnson 795,390 

Paper, making perforated, F. J. Motz 795,719 

Parer, potato, I. Lincoln 795,714 

Pea shelling machine, J. H. Empson 795,498 

Pen filler, fountain, E. M. Vaughan 795,320 

Pen, fountain, T. P. Ambrose 795,569 

Penholder, interchangeable, C. A. Klein... 795,707 

Pencil, lead, L. W. Faber 795,500 

Pie making machine, Colborne & Deuerling 795,343 
Pile fabric, looped and cut, J. Lowrie.... 795,354 
Piles, expanding point for bearing, H. R. 

Stanford 795,659, 795,660 

Pipe connection, waste, H. H. Turner.... 795,564 

Pipe fitting, W. Vanderman 795,319 

Pipe joint, C. Van Stone 795,376 

Pipe or casing sections, concentrating 

coupling device for, J. W. Hays 795,508 

Pipe wrench, F. G. Cornell 795,486 

Pivoted clasp, Daniel & Smith 795,788 

Planter, M. Pearson 795,302 

Planter, potato, H. J. & O. J. Springer 795,657 

Plastic block making machine, C. H. Nes- 

selroad 795,725 

Platform, portable, J. W. Rice 795,451 

Plow, L. J. Knight 795,709 

Plow, disk, W. G. Danielsen 795,730 

Plow shield, J. C. Culbertson 795,429 

Pneumatic, W. E.. Haskell 795, 608 

Post, R. S. Paris 795,301 

Potato loader, C. H. Walker 795,321 

Power transmission device, G. A. Cutter. . 795,386 
Printing machines, delivery mechanism for 

rotary web, Dow & Smith 795,588 

Printing press, J. L. Firm 795,274 

Printing press, T. W. Barber 795,785 

Pulverizer, Ariens & Thompson 795,327 

Pump, E. Butts 795,338 

Pump bushing, oil well, W. Wallace 795,667 

Pump, centrifugal, L. P. Erickson 795,595 

Pump foot valve, suction, W. R. Emerson 795,594 

Pump, rotary, J. W. R. Laxton 795,777 

Pumps, steam valve mechanism for deep 

well, Weinman & Mahnicke 795,466 

Pumping apparatus, F. C. Weber 795,465 

Puzzle, C. W. Courtney 795,487 

Rail clamp, guard, J. F. Smith 795,737 

Rail joint, A. T. Palmer 795,365 

Rail joint, C. M. Bennett 795,477 

Rail joint, J. G. Barrett 795,680 

Rail joint, W. P. Klinger 795,708 

Rail joint, C. R. Robins 795,733 

Rail joint, J. H. Allen 795,800 

Rail tie, G. W. Schellenbach 795,548 

Railway block signal system, L. S. Walle.. 795,322 

Railway rail, C. F. Wollenberg 795,748 

Railway signal, W. B. Smith 795,656 

Railway signal, electric, C. F. Hoover 795,512 

Railway spike, B. P. Herndon 795,610 

Railway switch, C. B. Brinker 795,684 

Railway tie, Delano & Cartlidge 795,387 

Railway tie, H. E. Percival 795,414 

Railway, tramway, and other vehicles, etc., 

wheel for, S. G. Board 795,683 

Rake. See Hay rake. 

Rake and fork, combination, F. E. J. 

Arason 795,383 

Razor blade safety guard attachment, J. 

& J. C. Pletscher 795,542 

Receiving apparatus, H. Shoemaker 795,312 

Reclining chair, F. Nabal 795,535 

Record sheet perforating apparatus, P. 

Albanese 795,675 

Reflector, R. Fyfe 795,602 

Resistance unit, C. Wirt 795,747 

Return flue boiler, W. Moran 795,406 

Rifle sight, J. T. Peddie 795,303 

Rivets or fasteners, forming metallic, R. 

B. Lewis 795,628 

Road bed equipment, J. D. Kneedler 795,622 

Rolling rail joints or fish plates, machine 

for, R. B. Charlton 795,801 

Roofing nail, H. B. Sherman 795,553 

Roofing slates, etc., means for securing, 

T. C. Somerville 795,372 

Rubber heel pad and means for attaching 

same to boots or shoes, W. C. Hawtin. 795,280 

Salt grainer raker, G. B. Willcox 795,324 

Sand delivering appliance, G. A. Baker.... 795,472 

Sash balance, E. Fegert 795,759 

Sawdust conveyer, W. Whitfield 795,671 

Scale, postal, T. Gray 795,766 

Scale, spring, L. P. Welfley 795,380 

Scraper, wheeled, C. H. Sawyer 795,655 

Screening and drying materials, apparatus 

for, J. J. Gledhill 795,349 

Seal for envelops, safety, M. J. Halloran.. 795,50fi 

Seat, H S. Hale 795,504 

Selecting device, electromechanical, Elliott 

& Cox 795,789 

Semaphore, J. E. J. Kovarik 795,710 

Sewing machine stitch regulating attach- 
ment, R. N. Pearsall 795,540 

Shade roller and drapery pole hanger, com- 
bined window, W. Jones 795,704 

Sharpening machine, J. B. Woodworth . . . . 795,568 

Sheet metal vessel, W. Geuder 795,437 

Shoe, J. K. P. Braswell 795,426 

Shoemaker's tack puller, A. B. Edmands.. 795,272 

Shutter worker, H. Osborne 795,644 

Shuttle, automatic or self-threading, Chad- 
wick & Gerrard 795,427 

Signal system, Franklin & Whitehorne 795,600 

Signaling apparatus, selective, F. R. Mc- 

Berty 795,532 

Signaling system, H. W. Souder 795,314 

Snap switch, H. Geisenhoner 795,436 

Sound reproducer, T. H. Macdonald 795,293 

Sower, broadcast seed, D. E. Speicher.... 795,559 

Spark plug, F. A. Thurston 795,460 

Spark timing device, G. A., Jr., & P. M. 

Elsasser 795,497 

Speed indicator, M. J. McDonnell 795,361 

Speed mechanism, variable, R. T. Hazelton. 795,509 
Spinning machine stop motion, J. E. Good- 

hardt 795,764 

Spinning or twisting machine, V. Belanger. 795,476 
Spinning or twisting machine thread board, 

L. T. Houghton 795,769 

Springwork, knockdown, J. A. Staples.... 795,661 

Stacking derrick, hay, A. T. Boney 795,576 

Stair rod and eye, B. Draper 795,590 

Stall, cattle, W. A. Pinckney 795,645 

Stanchion, O. H. Robertson 795,544 

Steam trap, F. A. Waldron 795,666 

Steel and concrete construction, C. A. P. 

Turner 795,463 



Jiu=Jitsu Instruction by President Roosevelt's Teacher 

JIU-JITSU INSTRUCTION 6c. 




Japan succeeds be- 
cause of the physi- 
cal fitness of her 
soldiers. They prac- 
tice Jiu-jitsu, a sys- 
tem of physical 
culture which makes 
them giants of 
strength and endur- 
ance. 



P S. — Send six 
cen s in statnps for 
FRE E instructions 




Washfourne's Patent 

"fl V " Pa e er 

\J m JV # Fasteners 

The " 9. K." Paper Fastener is tlie 
only paper fastener which, when attached, 
stays* attached, yet is detachable without 
injury to the paper or the Fastener, and is 
easy to apply and easy to remove. 

— They are al waj a ready for use 

and. require no machine for 
putting them on or taking them 
"' and they always work. 
Put up in brass boxes 
of 100 Fasteners each, 
ten boxes to a carton. 
Price 'ZH cents a box : 
$1.50 per 1' DO. 
Made in 3 sizes. *-«.; ail 
stationers or from the 
Manufacturer, postage 
or express prepaid. 
Sample box, assorted, 10c. Illustrated Booklet Free. 
JAII1ES V. IVASIIBUKSt:, Blfr., 210 E. Genesee St., Syracuse, N.Y. 




Moving Picture Machines 

Films, Stereopti- 

cons, Views. 
If you contemplate go- 
ing into the public en- 
tertainment business, 
write for catalogue No. 
9. which gives informa- 
< ion and prices of Mov- 
ing Picture Machines. 
Films, Stereopticons 
and Views. We offer de- 
pendable apparatus and 
views only; no second- 
hand goods for sale. 
_ Send 10 cents in stamps 
f to cover postage of 364 page catalogue. 

KLEINE 

52 State Street, 




OPTICAL CO. 

Chicago, 



111. 



MILLS FOR!ALLMAT£WALS. 



RADIUM AND THE KADIO- ACTIVE 

Substances. No better or clearer scientific account has 
been published than that contained in Scientific 
Aaiklucan Supplement 1429. The paper presents 
all that is at present known about radium and the radio- 
active substances. Price 10 cents, by mail. Munn & Co., 
361 Broadway, New York City and all newsdealers. 



pEHARRINGTON&KING 

1 ^^PERFORATING CO. 



IPERF0RATED METALS" 

OF EVERY DESCRIPTION^ 
FOR ALL U5E5. 



OUR BUSINESS IS TO MAKt 
MACHINERY FOR GRINDING '<' 
GRAIN, CRUSHING ROCKS ANO 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM C0T- 
-— TON-SEED TO ROOTS AND HERBS, 

BY AN UNEXCELLED PRO- 

— ■■CES5, IF YOU WANT 
HANY KIND OF A 
lri ""t OR GRINDING 



AND:ST1LL SAVE' 
,t^S'MO'NiiY/'.>-V 



3iTO0UT/WALbR^ 

[ 225 NORTH UPNSTChH I C/\GOilL.»4££^<^^ Pa,. 




GilletieiH 



NO STROPPING— NO HONING 



This is the razor you have 
been meaning to buy — that 
your neighbor has already 
bought. 

This is the razor that is as 
different from any other 
razor as smooth is from 
rough. Made as true 
and fine as a watch. 
With the Gillette Razor 
shaving at home or when 
traveling will be found a 
comfort, not a torture. 



Saves time, money, 





Beautifully B^SSSS cT" 

triple Silver P] ated 

delay, and the barber habit. 
Adapts itself to any beard, shaves as smooth as velvet, 
never pulls, scrapes, cuts, or even irritates the most 
tender skin. 



12 Blades 
24 Sharp Edges 



$ 



5 



Complete 

Sold everywhere 



Every blade will shave from 20 to 40 times before 
dulling — when dull throw away. 

12 new wafer blades for $1*00* less 
than l A cent a shave 

Ask Your Dealer for the Gillette Safety Razor 

Accept no substitute; he can procure it for you. 
Write for our interesting booklet which explains 
our thirty-day free trial offer. Most dealers 
make this offer; if yours don't, we will. 

Gillette Sates Company 

1107 TIMES BUILDINS, 42d Si. and Broadway, New York 






• 





^^£$l 



August 5, 1905. 



Scientific American. 



115 




A Scientific Method 
of Growing Hair 

The Evans Vacuum Cap provides the scien- 
tific means of applyingto the scalp the com- 
mon sense principles of physical culture. 
Baldness and falling hair are caused by 
the lack of proper nourishment of the hair 
roots. This lack of nourishment is due to 
the absence of blood in the scalp — an ab- 
normal condition. It is the blood which 
feeds the hair roots, as well as every other 
part of the body. If you want the hair to 
grow on the scalp the blood must be made 
to circulate there. It is exercise which 
makes the blood circulate. Lack of exer- 
cise makes it stagnant. The Vacuum 
method provides the exercise which makes 
the blood circulate in the scalp. It gently 
draws the rich blood to the scalp and feeds 
the shrunken hair roots. This causes the 
hair to grow. 

Test it Without Expense 

You can tell whether i* is possible to cultivate a growth 
Of hair on your head by-ten minutes' use of the Evans 
Vacuum Cap. \V> '^^1 end you the Cap with which to 
_JG*a>« , "'T^^r><*--' hout any expense to you, 

iVP Ijtap gives the scalp a healthy glow 

f ; 4^1 condition of the scalp can be 
minutes' use of the Cap each 
reafter will produce a natural 
growth of hair. If, however, the scalp remains white 
and lifeless after applying the vacuum, there is no use 
in trying further — the hair will not grow. 

The Bank Guarantee 

We will send you, by prepaid express, an Evans 
Vacuum Cap and will allow you ample time to prove 
its virtue. All we ask of you is to deposit the price 
of the Cap in the Jefferson Bank of St. Louis, where 
it will remain during the trial period, subject to 
your own order. If you do not cultivate a sufficient 
growth of hair to convince you that the method is 
effective, simply notify the bank and they will 
return your deposit in full. 

A sixteen-page illustrated book 
will be sent you free, on request 

Evans Vacuum Cap Co. 820FuUertonBldg. St. Louis 



PORTABLE CONCRETE 

Block flachine 

Ambitious young men can start 
fine business, immediately profita- 
ble, easily expanded. 

Blocks cost 6 cents to make, sell 
for 18 cents. One man can make 
200 blocks per day. Whole outfit 
costs $125.00. 

Sand, water and Portland cement 
only materials required. 

Sent on trial. 

THE PETTYJOHN CO. 
615 N. 6th St., Terre Haute, Ind. ^ 




"ANATOMY OF THE AUTOMOBILE" 




■A 



By DR. DYKE 



Cofvjjsins full descriptions, detailed mechanical 

dr$ jangs and full operating instructions for all 

, standard American automobiles and several 

1 foreign cars. Diagrams of Electrical Con- 

,j MS-k'iONS. Full descriptions and drawings of 

I su(*ess£ul Airships. Three books in one. Over 

' 100 pages and 300 illustrations. Invaluable to 

the auto owner, agent, repairman and intending 

purchaser. Price, postpaid, #2.50. 

Synopsis sent on request. Get our catalogue 

&* auto supplies. 

L Dyke Auto Supply Co., Olive and Walton Sts. t St. Louis 

it. F. JBkitton, Pres. and Mgr. Roy F. Bbjtton, Sec. and Treas. 




Send the Name of Your Car 

or engine, and we will send tull infor- 
mation about the Apple Auto- 
matic Sparker. The best storage 
battery charger for automobile, launch 
or gas engine. Address, 

The Dayton Electrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. 



60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
gent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

4. handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four months, $L Sold by all newsdealers. 

IVIUNN & eo. 36,Broadwa ^ New York 

Branch Office. 625 F St., Washington. D. C. 



Steels, producing tungsten, E. D. Kendall. 
Stock holding appliance, portable, J. S. 

Garethun 

Stocking, M. W. Mayer 

Stopper, N. Nelson 

Striping jack, Haeske & Bennett 

Stubble shaver, P. Caffarel 

Stufling box, F. Kales 

Suspenders, Stevenson & Thomas, Jr 

Swing, portable, C. U. Krieg, Sr 

Switch, W. S. Jackson 

Switch, H. J. & H. J. Barton, Jr 

Switch and signal throw, automatic, Win- 

therlich & Lundgard 

Switch and signal track trip, C. M. 

Hurst 

Tacks, machine for pulling lasting, H. 

Lyon 

Tag holder and box lid support, com- 
bined, S. H. Shepley 

Tag, shipping, C. Harper 

Tea and coffee pot, combined, C. B. Ne- 

binger 

Telegraph and like cable, O. J, Lodge 

Telegraphy, printing, G. A. Cardwell 

Telegraphy, wireless, M. R. Garcia 

Telephone call register, A. Meyer 

Telephone exchange apparatus, F. R. Mc- 

Berty 

Telephone exchange connection register, 

H. E. A. Andre 

Telephone line service meter, C. E. Scrib- 

Tennis net, J. C. Tanty 

Tie. See Rail tie. 

lie fastener, R. E. G. Burroughs 

Tire, C. D. Purdy 

Tire fastener for wheels, rubber, G. T. 
Reed 

Tire, vehicle, F. A. Ruff 

Tires of motor vehicles, apparatus for in- 
flating pneumatic, A. Michelin 

Tobacco or other substances, case and de- 
vice for holding and disintegrating, 
Wingfleld & Balding 

Tongue shield, H. Gardner 

Toothpick machines, cutter for, H. A. 
Dorr 

Train order delivery device, H. McDon- 
ough 

Train safety device, W. Knorn 

Tramways, double drum for overhead, A. 
E. Brown 

Transom and door weather guard, D. F. 
Charlton 

Trolley wheel, W. K. Richardson 

Trousers creaser, L. B. Truesdell 

Trousers press, O. M. Morse 

Truck, baggage and freight, L. Barnes.... 

Truck bolster, car, J. M. Ames 795,261, 

Tug attachment, hame, J. F. Mills 

Turbine, elastic fluid, O. Junggren 

Turbine, steam, C. M. Jones 

Typewriting machine, L. Schlesinger 

Typewriting machine, E. E. Barney 

Typewriting machine, O. Gorwitz 

Typewriting machine carriage stop, G. W. 
Singleton 

Umbrella handle, detachable, L. E. Mor- 
row 

Vacuum pan and condenser, combined, C. 
T. Rogers 

Valve, cylinder relief, L. A. North 

Valve, heating system relief, A. McGonagle 

Valve, locomotive throttle, E. S. Burtless. 

Valve mechanism, H. G. Colmer 

Valve, thermostatic, H. W. Larsson 

Valve, throttle, H. M. Lofton 

Vehicle attachment, E. H. Cuddy 

Vehicle brake shaft, M. Potter 

Vehicle heater, I. F. Smith 

Vehicle wheel, W. T. Jones 

Vehicle wheel, J. H. Hershberger 

Vehicles, indicating device for tramway, 
J. E. Anger 

Ventilating appliance, B. Johnson 

Ventilator, G. F. Williams 

Vessels, protecting jacket for storage, W. 
A. Moffat 

Wagon body, M. L. Vnughan 

Wagon, dumping, T. R. Carskadon 

Washers, means for forming nut locking, 
A. M. Gaines 

Watch, stem winding and setting, Hoh- 
mann & Kaatz 

Water level indicator, R. H. Stollar 

Water level regulator, T. Ferguson 

Water tight joint for tanks, boats, etc., 
R. D. Mayo 

Watering trough, D. C. Coble 

Welding apparatus, electric, J. C. Perry.. 

Well drilling machine, deep, M. McCain . . 

Wheel, J. A. Casey 

Wheelbarrow, H. Edick 

Wigwam, J. A. Lynn 

Wind instrument mouthpiece, D. M. Carson 

Winding machine, C. E. TTadlcy 

Window frame and sash, N. Poulson 

Wire fabric, G. Maf era 

Wire stretcher, J. E. Baechler 

Wire twister, A. Rees 

Wrench. See Pipe wrench. 

Wrench, F. G. Cornell 

Wrench, A. Gagnon 

Wrench, F. W. Stanton 

Wrench, O. W. Blake 

Yarn from short fiber material, manufactur- 
ing, R. Kron 



795,517 

795,503 
795,633 
795,642 
795,389 
795,686 
795,444 
795,738 
795,711 
795,285 
795,475 

795,673 

795,616 

795,631 

795,311 
795,391 

795,408 
795,402 
795,577 
795,762 
795,403 

795,533 

795,571 

795,551 
795,317 

795,267 
795,732 

795,307 
795,652 

795,531 



795,746 
795,603 



795,721 
795,397 

795,266 

795,691 
795,452 
795,563 
795,718 
795,575 
795,262 
795,447 
795,396 
795,510 
795,454 
795,474 
795,605 

795,736 

795,717 

795,650 
795,410 
795,448 
795,685 
795,485 
795,627 
795,715 
795,490 
795,305 
795,556 
795,620 
795,767 

795,470 
795,443 
795,745 

795,716 
795,742 
795,578 

795,794 

795,702 
795,739 
795,346 

795,779 
795,484 
795,541 
795,534 
795,690 
795,592 
795,630 
795,480 
795,279 
795,306 
795,529 
795,264 
795,647 

795,428 
795,434 
795,456 
795,682 

795,776 



DESIGNS. 

Bracelet, F. Mason 37,498 

Clock case, S. M. Lawson 37,499 

Hinge, J. C. Griffin 37,502 

Piano case, W. Lane 37,500, 37,501 



LABELS. 

'Brown's Little Brownie Headache Pow- 
ders," for a headache remedy, G. H. 
Brown 12,288 

'Dr. Lister's Red Star Healing Powder," 

for healing powder, W. C. Amsden.... 12,287 

'Maltz Coffee," for maltz coffee, M. 

Horowitz 12,284 

'Pride of Maryland," for whisky, Johnson 

& Bro 12,286 

'Sandrock Natural Mineral Water," for 

mineral water, H. R. Meister 12,285 

'Superior Pocket Cutlery," for pocket cut- 
lery, Woodward, Wright & Co 12,289 

'White Hand Stove Polish," for stove pol- 
ish, J. Riede 12,290 

PRINTS. 

'A Putman Boot," for hunting boots, H. 

J. Putnam & Co 1,382 to 1,384 

'Dr. Bell's Pine Tar Honey," for pine tar 

honey, E. E. Sutherland Med. Co 1,381 

'Drink Coca-Cola," for coca-cola, Coca Cola 

Co 1,380 

*I-V Washing Tablets," for washing 

tablets, I-V Washing Tablet Co 1,386 

'Ox Brand Guanos," for guanos, Tennessee 

Chemical Co 1,388 

'The Capewell Horse Nail," for horseshoe 

nails, Gray Lithograph Co 1,387 

'The Studebaker, " for vehicles, Studebaker 

Bros. Mfg. Co. 1,385 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



100 % in Hollow Concrete Blocks 

The Original Inventor's latest 

production in Hollow Block 

machines. 

Harmon S. Palmer's 
Self-Closing, Adjustable "AU- 
TOMATIC" covered by his 

Basic patents. 

The Crystallization of every 
Merit in the industry to date. 

Blocks of every Size* Length, 
Angle, Height and Contour, 
Produced with Astonishing Ease and Rapidity. 

A Marvel of Ingenious Attachments to the machine which has 
made more Buildings than all infringers and imitators combined. 

Send for description and details, also a few 
openings for active Agents. 

HARMON S. PALMER HOLLOW CONCRETE 
BUILDING BLOCK MACHINE CO. 

WASHINGTON. D. C. 




Civil Engineering and Surveyors' Instruments 



DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 

We are the largest house in the world. Try us on BLUE PRINT PAPER, TRACING CLOTH, DRAWING 
INKS, or SURVEYING and ENGINEERING INSTRUMENTS 

Olive Street, - - - St. Lo\iis, Mo. 

" Sent Free." Correspondence Solicited. 



A. S. 



ALOE, CO, 515 

Write for Catalog. 



Men and boys wanted to learn plumbing trade, 
great demand for graduates $400 to $5.00 day. Many 
complete course two months. Graduates admitted to 
Union and Master Plumbers Association. COYNE 
BROS. CO. PLUMBING SCHOOLS, New York , Cin- 
cinnati, St. Louis. For free catalogue, address 239 
Tenth Avenue, New York, 



SPECIAL MAN0PACTUSJNG.i 

DIES and STAMPINGS ;Tt) ORDER. 

S P EC* L MACHmERV-MODEtS-EXPERlMENTAL WORK. 
DROP FORGING DIES ANO DROPFORGINGS. 

HARDWARE SPECIALTIES ETC.MANFb TO 0ROER.SENO SAMPLES 
OR ORAWSN'GS FOR.'ESTiRIATES- V^*ITE FOR OUR BOOKLET. 

THE 6L08E MACHINE, •& STAMPING CO. 
.... 970 . hamillTOn :-.jb T.w c level a no, o HIO. 



if fltiT flfwl^llJOKlSiB Corliss Engines, Brewers' 

I III J and Bottlers Machinery. THE VILTER 



IJL..A.J MFG. CO., 



) Clinton St., Milwaukee, Wis. 



IWMIFK & EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 
E. V, BJLLAARD. 24 Frankfort Street. New York. 



Dies, Tools, Models and Special Machinery, s.r, 

HOEFT & MOORE, Chicago, I 



BALLOONS 



Aeronaut Xi. Stevens, 

Box 181 Madison Sq„ N. Y. 



DRYING MACHINES. 



S. E. WORRELL 
Hannibal. Mo. 



w-* w j Tfr t> "B7* T> Expert Manufacturers 

g\ \J O O JL/lV- Fine Jobbing Work 

PARKER, STEARNS & SUTTON, 228.229 South St., New York 



MOffilMltS 



A INVENTIONS PERFECTED 
Zk UNION MODEL WORKS 

t£? 193 So. CLARK St CHICAGO. 



Agents Wanted 



in every railway shop to 
solicit subscriptions for the 

MailwagMlazterdifflechiinic 

ONE DOLLAR A YEAR 

LIBERAL COMMISSION TO AGENTS 

.... ADDRESS .... 

Railway Master Mechanic 



Security Building 
CHICAGO 



Vanderbilt Building 
NEW YORK 



INVENTION WANTED 

I wish to purchase new or improred patented ar- 
ticle, machine or invention that can be sold through- 
out the U 8. by canvassing or local agents, or mail 
Orders. Will buy patent, or pay reasonable royalty, 
or will negotiate with manufacturer to take exclusive 
Western agency. I have had Ave years great suc- 
cess marketing useful specialties; have ample 
capita' to advertise and push sale of right article, 
and am now looking for something new of real merit. 
W. H. HOFFSTOT, 41 Water Works Bldg., Kansas City, Mo. 



Iinnri q dies, boxes, metal stampings, patent artic- 
If I U U E. L O les n«vei ties,man.uf actured and sold. Print- 
ing on aluminum. U. S. Novelty Co., Lily Dale, N. Y. 



EXPERIMENTAL. WORK Scientifically 

and accurately executed. Models and small machinery 
perfected. Stendicke & Volkmer, 61 Fulton Street. 
Telephone 5655 John. 



'CHICAGO MODEL WORKS 

( /7$£.MADJS0M$ T CWCA6O:tLL 



It FOR CATALOGUE OFMOQEL 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York 



If Vnil UoUO OLI> ACCOUNTS, Claims or Notes to 

II lUll lidVC collect in any part of the world, address 

W. E. S. JARRETT, Specialist 

(Reference: Boatmen's Bank.) Laclede Bldg;., ST. LOTJIS 



Are you interested in Patenrs, Model or Experimental 
work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

wi] 1 b e sent 1 you o n request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
8-10-12 Jones Street, New York. 



A T TTUOiD Q Send us vour MS. If wortbv of 
t±.\J 1 TWJTK^ cloth binding, we will publish it. 
To Publishers : Facilities for handling large edi- 
tions. Pleased to quote you. Bank references. 
Mayhew Pub. Co., 96-100 Buggies St., Boston, Mass. 



ALL KINDS OF 

MACHINISTS' TOOLS and SUPPLIES 

ST. LOUIS MACHINISTS' SUPPLY CO. 
1118 Pine Street - - St. Louis. Mo. 

Send for our catalogue 



T7v: 



high city prices for your experimental and special ma- 
chinery work if you can get it done better and cheaper 
just five minutes from New York? Be progressive and 
set our estimate. J. R. Bngelman Mfg. Company, 74 
Hudson Street, Jersey City, near Pennsylvania Depot 



the WILLARD STORAGE B4TTERYXO,CLEVEuAN0.o 



Learn Telegraphy and 
R- R. Accounting 

$50 to $100 per month salary assured our graduates under 
bond. You don't pay us until you have a position. 
Largest system of telegraph schools in America. En. 
dorsed by all railway officials. Operators always in de. 
mand. Ladies also admitted, Write for catalogue. 

MORSE SCHOOL OF TELEGRAPHY 

Cincinnati, 0., Buffalo, N. Y., Atlanta, Ga., La Crosse. 

Wis., Texarkana, Tex., San Francisco, Cal. 



LEARN WATCHMAKING 

We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 
ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo. 



dectrical engineering 

and Experimental Work of Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 

C. F. SPL.ITDORF 
Engineering Dept. 17-27 Vandewater St., N. Y. City 



s 



SETS OF CASTINGS OF 

MODEL ENGINES 

SEND ID* FDR 126 PAGE 
ILL, CATALOGUE. 

1 . r _. .. ^ also TO O LS, 

JGEAR WHEELS. & PARTS OF MODELS 



■■^QfoTOtfyN- :.&. m^YR\KMKS 



Removed to 133 Milk Street. 



$25,000 made from one-half 
acre. Easily grown through- 
out the U. S. and Canada. 
Room in your garden to grow 
thousands of dollars' worth. Roots and seeds for sale. 
Send 4c. for postage and get our booklet D N telling all 
about it. McDowell Ginseng Garden, Joplin, Mo. 



GINSENG 



DICTIONARIES in all Languages and Subjects, Unilingual, 
Bilingual, Multilingual, General and Special. 

LANGUAGES PRINTING COMPANY 

Languages Building, 15 West 18th St., New York 

BLISS ELECTRICAL SCHOOL 

214 Q Street N. W., Washington, D. C. 

Offers a theoretical and practical course in ELECY 
TRICITY complete in one year. Students actually con* 
"truct Dynamos. Motors, and electrical instruments. 
13th year opens September 27. Send for free Catalog. 



DON'T BUY GASOLINE ENGINES 

all one cylinder engines; revolutionizing gas power. Costs Less toBuy and Less to Run. Quickly,easilystarted. XT - •• — =™ ^ „ i _„, „„.^ „, 
tionary or traction. Mention this paper. Send for Catalogue. THE TEMPLE PUMP CO- 



UNTIL YOU INVESTIGATE £ 
"THE MASTER WOBKMAJJ," 

a two-cylinder gasoline engine superior to 

No vibration. Can be mounted on any wagon at small cost— portable, sta- 
M'tps., Measher & 15th Ste., Chicag®, THIS IS OUR FIFTY-FIRST YEAR. 
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Scientific American 



August 5, 1905. 




Orient Backboard, 4 H. P. Price *375. 

The Orient Buckboard 

doesn't cost a fortune to get, nor much to run— % cent 
a mile-but it takes you rierht alone; at astonishing 
speed. Hills don't count. You learn how, quickly, and 
then for the road, with a simple, efficient, dependable 
auto, with no need to stop to tinker. Four styles alto- 
gether, $375, $450, $475, $525. Desire to arrange for ener- 
getic representatives in unoccupied territory. Write 
for agency proposition. 

WALTHAM MANUFACTURING COMPANY 
Factory, Waltham, Mass. 

Address General Offices, 44 Broad Street, New York 

Members of Association of Licensed Automobile Manufacturers. 



Ii E ROYAL TOURIST 




$3,000 



3&38 horse power, 2,500 pounds, 4 cylinders, 
vertical, sbaft drive. More Exclusive 
Features of Merit than any other car 
in America. Guaranteed Deliveries. 
Write Dept. M for catalog. 



ROYAL HOTOR CAR CO. 



Cleveland, Ohio 



To INVESTIGATE 

The mechanically correct 
DURYEA, invariably is 
to purchase. lluryeas 
are different is the reason. 
Patented features make 
them for Comfort and 
Economy Supreme. Send 
for leaflet it Tells tbe 
Reason Why. 

DURYEA POWER CO. 44-84 Aeyrud St. Reading Pa. 





New Ice Machine 



Patent Aug. Osenbrick, Bremen 
U.S. Patent No. 729,398 



Manufacturers taking any interest 
in a new patent for ammonia ab- 
sorption, refrigerating or like ma- 
chines, will please apply to 

T. A., 50 
66-68 Leonard St., N. Y. City 
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Stationaries, Portables, Holsters. Pump- 
ers, Sawing and Boat Outfits, Combined 
| with Dynamos. 

Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 



What Is Daus 'Tip -To p ? 




TO PROVE that Daus' "Tip-Top" is 

the best and simplest device for making 

100 copies from pen-written and 50 

copies from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days' tria 1. ff .^ 

Price *7. 50 less * HT «.. * 

trade discount of £■ Net 

8Sy 3 per cent, or \J 



TheFelixA. B. Daus Duplicator Co., DausBIdg, 111 John St., New York 



Ail varieties at, 10 west prices. Best nailroad 

Track and Wagon or Stock Scales made. 

I Also 1000 useful articles, including Safety 

1 Sewing Machines, Bicycles, Tools, etc. cave 

Money. Lists Free. Chicago Scale Co.. Chicago, 111. 




the Nalite ITS Lamps 

For Home, Store and Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. I^Write for 

catalogue and prices. 

Chicago Solar Light Co. Dept g, Chicago 



THE ENGINE 



with a strong, steady 
pull. Used and recom- 
mended by thousands. 
A postal card with your 
name and address will 
bring particulars. Our 
machines andprices will 
interest you. 

Hagan Gas Engine 
«fc Mfg. Co. 

Winchester, Ky., U.S. A . 




j Our Microscopes, Microtomes, Laboratory Glass- 
ware, Chemical Apparatus, Chemicals, Photo I 

I Lenses and Shutters, Field Glasses, Projection I 
Apparatus, Photo-Micro Gameras are used by I 
theieadingLab-— ^^^^_ oratories and I 

I Gover'nt Dep'tsB 3 Round the World 
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SCOPES 



JBausch & Lomb Opt Co.| 

Rochester, N. Y. 
j^New York Chicago Boston Frankfurt, G'yJ 



15 to 31 Clinton Street. 




The hand that steers 
also controls the power 

The Rambler throttle is opened or 
closed by the fingers of the hand 
that rests on the steering wheel. 

Every forward movement of the car, 
from top speed to a complete stop, can be 
regulated by this means alone. 

This simplicity of control secures positive 
for every Rambler owner. 

This feature is only one of the 
many points of Rambler superiority. 
The rest will be mailed you on 
request. 

Surrey, Type One, illustrated herewith 
(without top) ,$1350 complete with lamps, 
tools, etc. Cape top, $125 extra. Other 
models, $750, $850, $2000, $3000. 

Thos. B. Jeffery ® Co., Kenosha, Wis., U. S. A. 

Branches : Boston, Chicago, Philadelphia. 
New York Agency, 134 W. 38th St. Representatives in other leading cities. 




COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
SAMPLES and INFOSiATION ojm ARPU Q/ffilQ N*, 
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NICKEL 
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Electro-Plating 

Apparatus a do Material. 
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Hanson & Van Winkle 

Co., 

Newark. N. J. 

92 William St., N. Y. 

30 & 32 S. Canal St. 

Chicago. 
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20th CENTURY SOAP, 



a purely vegetable oil soap, containing 
no lye, but cleaning by tbe penetrating 
nature of its oils. Good for engineers, 
electricians, chemists, etc., it thor- 
oughly removes all stains, such as rust, grease and oil. either from the hands or clothing, without 
injuring in the slightest. Also unsurpassed as a DRILLING SOAP. HAS NO EQUAL FOR 
AUTOMOBILES. For cleaning: floors and walls, especially hard wood, it is invaluable. Has no 
equal for automobiles. Does not injure the polish, but adds to the lustre. If your dealer does not 
keep it, send us his name and address and we will send you a sample can free 

HOFFHEIMER SOAP CO.. 1*9 E. Jackson Boulevard, CHICAGO 

Eastern Office, No 1 Madison Square, NE\^ YORK. Renshaw Bldg., PITTSBUKG, PA. 
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The difference between a good tin roof — as, for 
instance, one made of " Taylor Old Style " roof- 
ing tin — and a slag, composition or tar and gravel 
roof, is the difference between Sterling silver and 
German silver — the difference between pure wool 
cloth and shoddy — the difference between stone 
and plaster — the difference between sugar and 
glucose. 

"Taylor Old Style" tin courts investigation — 
seeks the light — cultivates publicity. Send for 
booklet, "A Guide to Good Roofs," with more 
home truths about roofing tin. 

N. & G. TAYLOR COMPANY 

ESTABLISHED 1810 

Philadelphia 



BUILD YOUR OWN BOAT 

By tke Brooks Systems 

"™F ypMcsif drive a nail and cut out a piece | 
of/.-materJaTfrbm a full-sized pattern— you 
] can /build /a^Ccanoe— row-boat— sail-boat— or 
J launch— in/your x leisure time—at home, and 

the jbuilding , win\ beya source of profit and 
'.ple^W :'/'#"M% 

i All you need (9 'the pitte^aA 'pOjsting from $2.50 up. »nJ mitcr- 

I ills, jiio-m $5.00 up. Tli e tool sVreWomtaon in every kouaeWd. Pat- 
* tcrJ vi over 40 styles and/^e^Wjen^ iron. 12 to 55 feet. , 

s /The Brooks System co tuns ta.'djf^exact-s tee printed; paper patternsl 
j of Aery part of the tuat— fwitk detailed instructions and working illua- 
; traiions stowing each step at the work— 3D itemized bill of material 

■ rehired and how to aecJre It. 1'J \ 

'!, f^Qycr ait thousand amatcir^ successfully built boats byj 
', trie Brooks.System last ^ccar. (Fifty per cenr\ of them have| 
i bpilt their second boit. Many |h|ve establishedVhemselvca jji 
s^ bo at- manufacturing buainessj 1 \ 

^ Catalogue .and" foaj-ticulara/fret. For 25 cents\ 100-page 
Catalogue" cpntain^ajvaluatldiiifor^noiition for tkc amateur yacbts- 
ir^tions of each buat\and "a 
tnbek-down and completed !?: 
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mowing several 'working 1U1 



£ jful}"*et for' uhe boat, fall L _ __ 

,: [boats. \^ ben 'so ordered, patterns ire expressed, charges pre- 




BROOKS'.BOAT MFG..C0. 

)& QriilinsforS'aF the Pattern System of Boat Building ti 
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Think it over 

$15.00 



10= Room House Heated 
all last Winter at Cost of 




, UNDERFEED ;a 

;1?VRNACB : - 



Pastor's Study, Robinson's Run, United Presbyterian Church, 
THE PECK-WILLIAMSON COMPANY. McDonald, Pa., May 5, 1905. 

Dear Sirs : — The severe winter just passed afforded ample opportunity to 
test the merits of the UNDERFEED FURNACE you installed in our 
parsonage last October. It fully met every demand made upon it. We are 
ready to affirm that it surpassed all claims you advanced for it, and I would 
emphasize the following points of excellence : 

1. There are ten registers in our home, one in each room, half on the 
second floor. The house was heated effectively at all times, even in the 
coldest weather. 

2. Only a few times during below-zero weather did I have to feed the 
furnace more than tuice in 24 hours. In mild weather I frequently did not 
touch it in 36 to 40 hours, except to regulate draught. 

3. I had no difficulty in operating the furnace. 

4. We burned last winter not quite 375 bushels slack, costing us 4 cents 
per bushel, delivered, total $15.00. 

Needless to add, it is my belief that you have solved the problem of 
providing a furnace that will give abundance of steady heat, at minimum 

costforfuel. Yours very sincerely, ,_. ,. T ,„ „ _, ^ 

J (Signed) J. W. English, Pastor. 

Compare the above cost with your coal bills for last winter. 
It is none too early to begin planning for next winter. 
Heating Plans and Services of our Engineering Dept. absolutely free. 

Let us send you FREE our UNDERFEED Book and 
f ac-simile voluntary letters proving every claim we make. 

THE PECK -WILLIAMSON COMPANY, fiJ^SS!" 

Dealers are invited to write for our very attractive proposition. 



EASY HILL CLIMBING. 




' Tbe cyclist saves himself much sorrow 
™__-^_— ™-^_«_— »»_ If on nis wbeel h e bas the Morrow " 

The steepest hill is as easily ascended as descended if the rider takes the 
precaution of having attached to bis machine tbe very latest model of 

THE MORROW BRAKE 

which has every possible improvement tending toward safety, simplicity 
and efficiency. It ensures easy comfort to tbe rider under all road con- 
ditions. All parts are cut from solid steel and are interchangeable. 
Only one clutch— the Forward Drive. Symmetrical in design, perfect in 
every detail. No mpreased friction when pedaling. Price $5.00. 



ECLIPSE MACHINE CO., 



Elmirac, N. Y., V. S. A. 



New York 
Belting & Packing Co. Ltd. 

Manufacturers of high grade Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 
Write for catalogue. 

91-93 Chambers St., New York 




verert iranoe in knockdown for %V>. Price covers everything 

"but paint. Span; time,s;nv ami hatchet all you require, Dol'Ulk 
Exder, shown below, 16 foot, $50. K. T). frame and planking, 
$14. YOU VATs BUILD IT. We build skiffs, row-boats and 
caiioua finishedand ^^ 

in knockdown. T§|, The Kanawha Boat Mfg. Co. 

Wellsburg, W, Va. 





The 

Wizard 

Engine 



£ ENGINES 



Economical Power 



In sending out their lastspeciflcations for 
gasoline engines for West Point, the U. S. 
War Department required them "to be 
Olds Engines or equal." This speaks vol- 
f umes for our engines. It means they excel all 
Others or the U. S. Government would not de- 
mand them. 

They are the horizontal type, 2 to 100 H. P., 
I and are so simply and perfectly made that it re-] 
t quires no experience to run them, and 

Repairs Practically Cost Nothing. 

Send lor a catalogue of our Wizard Engine, 2 i 
^ to 8 II. P. (spark ignition system, same as in f 
the famous OJdsmobile)the most econom- 
ical small power engine marle;fitted 
With either pump-jack or direct con- 
k nected pump; or our general cata- 
logue showing all sizes. 

J)lds Gasoline Engine Works, 
Lansing, Mich. 



New York Agents, R. H. Dkyo & Co., Binghamton, N. Y. 
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This Solar Parabolens 
HEADLIGHT 

throws most powerful beam of any 
lamp made, yet burns cosl. Sim- 
ple, safe and sure, no better lamp 
can be built. The most your dealer 
will say about the next best is that 
it is " just as good as a SOLAR " 
— but why not buy the standard 
and dodge the second best? 

We stand back of every SOLAR 
lamp with a guarantee to you — a 
warranty that leaves no room for 
risk on the buyer's part. You can't 
buy better lamps — whether oil or 
acetylene. Write for booklet, or 
ask your supply man. 

Badger Bragg Co. 
Kenosha, Wis. New York City 
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ENNEN'S 



BORATED 
TALCUM 



K fi»WDER 



JPRIGKLY HEAT; r^ l \ii 
f CHAFING, and ili£ 

BURN, «*Af%ir 

Removes all odor of perspiration. De- 
r lightful after Shaving. Sold everywhere, or 
I oa receipt of 25c. Get Mennen'a (the original). Sample Free.^ 

GERHARD MENNEN COMPANY. Newark. N.J. 
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